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HISTORY OF CANADIAN SURGERY
ICELAND’S GIFT TO CANADIAN MEDICINE
ROSS MITCHELL, M.D., Winnipeg
Ice and F ire! These two words depict 
Iceland set in northern seas with its 
glaciers, volcanoes, lava fields, geysers and 
hot springs. They are reflected in the 
Icelandic character, patient, persevering, 
phlegmatic, stubbornly enduring yet elo­
quent, musical and capable of explosive 
bursts of energy. The remoteness of the 
land has made its people self-reliant, free­
dom-loving and independent; its austerity 
has made them work hard and venture far 
afield. The early Vikings founded a pros­
perous settlement in Greenland and were 
the first white people to reach North 
America, “Markland” and “Vinland”.
Iceland has a glorious past. The first 
National Assembly or “Althing” met on a 
plain near Reykjavick in the year 930. 
Their golden age of poetry was in the 10th 
and 11th centuries when their skalds com­
posed the Eddas and Sagas, but the tradi­
tion lingers. Illiteracy is almost unknown 
and the poet is revered. The population 
has never been large. The census of 1890 
gave the total as 70,927. From 1872 to 
the end of the century at least 15,600, 
roughly one in six, emigrated to America, 
chiefly to Manitoba.
A group which had embraced Mormon- 
ism went to Utah in 1855, another to 
Brazil in 1863, a larger group under Pall 
Thorlakson went to Wisconsin. In 1873 a 
small group went to Ontario and was 
placed on homesteads at Rosseau in the 
Muskoka district. Another party went to 
Nova Scotia, but land selected for them 
was poor and almost all these settlers left 
the province. A majority of the Rosseau 
group, 385 in number, transferred to Kin- 
mount, fifty miles north of Lindsay. Their 
leader was Sigtrygur Jonasson, a young 
man of energy and education. Life at 
Kinmount was hard but was made lighter 
by John Taylor who lived nearby as repre­
sentative of the Shantymen’s Union spon­
sored by the British and Foreign Bible 
Society. He told Jonasson that the federal 
government was offering free land in 
Keewatin, the unorganized district north 
of the new province of Manitoba. Taylor
went to Ottawa and spoke to the federal 
ministers on migration but they were du­
bious of the project. Lord Dufferin the 
Governor General of Canada who in 1856 
had visited Iceland, was sympathetic and 
promised support. A meeting of the Kin- 
mount group was held on June 30 after 
John Taylor’s return. It was decided to 
send a chosen few to spy out the land. 
Sigtrygur Jonasson, John Taylor and three 
others set out on July 2, 1875, and were 
joined by S. Christopherson of Wisconsin. 
They landed at Winnipeg on July 18, and 
after purchasing provisions were guided 
in a York boat by Joseph Monkman, the 
well known Metis of St. Peters. The six 
men approved the site, 36 miles in length, 
on the west side of Lake Winnipeg which 
now is between Gimli and Riverton, for 
these reasons: (1) There was a waterway 
from Winnipeg, (2) the land was reason­
ably good, (3 ) there were trees and 
streams and (4) the lake offered good 
fishing.
When the delegates returned to Kin- 
mount a meeting was held and the great 
majority decided to migrate though it was 
late in the season. On their way to Colling- 
wood they were joined by a party from 
Iceland. They crossed in an overcrowded 
steamer, then travelled from Duluth to 
Grand Forks in box cars. The editor of 
the Plaindealer, watching them embark on 
the sternwheeler “International”, wrote
Fig. I.—The Sunset of Life. Betel Icelandic 
Old Folks Home, Gimli, Man.
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that they were “the finest group of emi­
grants he had seen” and the editor of the 
Winnipeg Free Press later re-echoed this. 
It was now mid-October and winter was 
not far off, but the band, 285 in number, 
decided to push on to found their own 
homes. In a York boat and six flatboats 
they drifted down the Red River, then were 
towed by the Hudson’s Bay steamer “Col- 
vile” to Willow Point and spent the night 
of October 22 there. On the next day they 
started to build 30 log houses, one for 
each stove they owned! With cheerful 
enthusiasm they named their first settle­
ment Gimli, “Home of the Gods”. Other 
settlements were made further north at 
Lunde (Riverton) and on Big (Hecla) 
Island.
N e w  Iceland
The winter was long and exceptionally 
cold but in the summer the settlers were 
cheered with the arrival of “the big party”, 
1200 or more from Iceland. In September 
of that year, 1876, smallpox broke out, 
mild and undiagnosed at first, but then 
spreading and becoming virulent. An ap­
peal for aid was made to Manitoba. Dr. 
Young and Dr. Lynch were sent out with 
vaccine and medical supplies. Dr. Young 
contracted the disease, Dr. Beddome and 
Dr. Baldwin came in to help, a hospital 
was set up at Gimli and quarantine was 
imposed at Netley Creek. By the end of 
the year the epidemic had subsided but 
it left over 100 dead.
The next year was not dogged with mis­
fortune. A school, taught by a niece of 
John Taylor had 30 pupils at Gimli, a 
handwritten newspaper was circulated and 
verses were hung on trees as in the Forest 
of Arden. On September 14, 1877, the 
Governor-General and his party visited 
Gimli, inspected some farms, looked in at 
the homes and addressed the people. After 
mentioning that in some of the small 
houses he had seen libraries of 30 to 40 
books, he said: “I trust you will continue 
to cherish for all time the heart stirring 
literature of your nation and that from 
generation to generation your little ones 
will continue to learn in your ancient Sagas 
that industry, energy, fortitude, persever­
ance and stubborn endurance have ever
been the characteristics of the noble Ice­
landic race.”
Just before his visit the first newspaper 
printed in Iceland appeared with the ap­
propriate name Framfari or Progress. It 
lasted for four issues. Laws were drawn up 
and religious services were carried on by 
the Rev. Jon Bjarnson and the Rev. Pall 
Thorlakson. When Manitoba was enlarged 
in 1881, New Iceland was included in the 
province. Around 1882 there were migra­
tions to Pembina County, North Dakota 
and in Manitoba to Winnipeg, Selkirk— 
where it was expected that the new rail­
way would cross the Red River—Lundar, 
Arborg, Glenboro, Baldur, Swan River, 
Dauphin and Morden. Later settlements 
were established in Saskatchewan and 
Alberta.
T he Second G eneration
It was not long before the second gen-
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eration began to make its mark in the 
professions, literature, music, art, govern­
ment and sport. In 1885 the first Icelander 
graduated from the University of Manitoba 
and by 1930 there were over 150 graduates 
of Icelandic descent. Skuli Johnson, late 
professor of Classics in the University, was 
the Rhodes Scholar from Manitoba in 1909 
and in the next year the Rhodes Scholar 
was Joseph T. Thorson who went on to 
become Dean of the Law School, Member 
of Parliament for Winnipeg South, Minister 
of National War Services, and since 1942 
president of the Court of Exchequer.
Others who have won fame in the law 
are Thomas H. Johnson, Attorney General 
of Manitoba, Mr. Justice H. A. Rergman, 
“one of the best legal minds in Canada”, 
chairman of the board of governors, Uni­
versity of Manitoba and two, happily still 
living, Walter J. Lindal, county court judge, 
and Senator G. S. Thorvaldson.
In art one may point to Emili Walters 
whose pictures hang in the galleries at 
Glasgow, Dublin, Finland, France, Iceland 
and Canada; in education to the chemist 
Thorberg Thorvaldson, D.Sc. of the Uni­
versity of Saskatchewan, Thorvaldure 
Johnson, Ph.D., plant pathologist in the 
University of Manitoba, T. J. Oleson, 
Professor of Mediaeval History in the Uni­
versity of Manitoba and the late Dean 
O. T. Anderson, United College, Winnipeg.
The outstanding living Arctic explorer is 
Manitoba - born Vilhjamur Stefansson, 
LL.D. who lives in Manitoba. Many have 
made names in music as performers and 
teachers. In sport, the Icelandic Falcons 
of Winnipeg won the first Olympic hockey 
championship in 1921 and Tom Johnson 
of Raldur who plays with the Montreal 
Canadiens won the award in 1959 for the 
best defenceman in the National Hockey 
League.
Many Icelandic girls have graced the 
nursing profession. The first, and one of 
the best known, was the late Inga Johnson 
who after graduating from the Winnipeg 
General Hospital School of Nursing, in 
1907, became assistant superintendent of 
that school, matron of No. 4 Canadian 
Casualty Clearing Station, winning British 
and Belgian decorations and finally be­
came superintendent of Betel Old Folks 
Home at Gimli.
From 1904 to 1926 there was a professor­
ship of Icelandic in Wesley College, Win­
nipeg, and in 1951 a fully endowed chair 
of Icelandic Language and Literature was 
set up in the University of Manitoba.
Icelandic D octors
The first Icelander to graduate from 
Manitoba Medical College, now the faculty 
of medicine, University of Manitoba, was 
Olafur Stephenson (1864-1939) who gradu­
ated in 1895 and served with the Canadian 
Special Hospital at Ramsgate in the Great 
War, 1914-1918.
Outstanding as an obstetrician was 
Olafur Bjornson. He came with his parents 
to Gimli in 1876 when he was eight years 
old and in going down the Red River sat 
on the one trunk which held the family 
belongings. He was educated by his father 
and in public schools and graduated from
Fig. 3.—Sketch map of Manitoba and Keewatin 
circa 1876 showing New Iceland and Gimli.
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Manitoba Medical College in 1897. After 
general practice he went to Chelsea Hos­
pital, London, and the Rotunda, Dublin, 
in company with his close friend Brandur 
Brandson. On his return to Winnipeg he 
practised the safe and conservative methods 
he had learned at the Rotunda and soon 
was invited to teach obstetrics. He ex­
celled as a teacher with his command of 
English, wisdom and humour. He pub­
lished little but his method of rotating 
the posterior shoulder in deep arrest of 
the head was praised by Professor Munro 
Kerr in Operative Midwifery, 1937. He 
became professor of obstetrics, retired in 
1932 and died October 3, 1937, much 
quoted and much beloved.
Brandur J. Brandson (1874-1944) also 
came with his parents from Iceland, but 
they settled in North Dakota. He was 
educated at Gustavus Adolphus College 
and graduated from Manitoba Medical 
College in 1900, For four years he prac­
tised at Edinburgh, N.D., then after post­
graduate study with his friend Bjornson, 
he practised surgery in Winnipeg. From 
1927 to 1934 he was Professor of Surgery 
and on his retirement he was made 
emeritus professor and the University of 
Manitoba conferred on him the LL.D. 
degree. When he travelled to Iceland in 
1930 for the millenium of the Althing, 
he was granted an honorary M.D. degree 
by the University of Iceland and in 1935 
the government of Iceland made him 
Grand Knight Commander of the Royal 
Icelandic Order of the Falcon. He took a 
great interest in his church, the First Ice­
landic Lutheran, and in the Old Folks 
Home at Gimli. Imposing in figure and 
gifted with oratoiy he was urged to enter 
politics but declined. A paper on hydatid 
disease, in which he had unrivalled ex­
perience, was written by him but not 
published.
Jon Stefansson (1878-1936) graduated 
from Manitoba Medical College and after 
postgraduate work in London, Vienna and 
Berlin became lecturer in clinical ophthal­
mology. He devised an operation for 
glaucoma. Each year an ophthalmoscope 
is awarded in his memory to the Manitoba 
medical student ranking highest in oph­
thalmology.
D octors of Icelandic Descent
Baldur Olson (1888-1952) also graduated 
from Manitoba Medical College, served in 
both world wars, practised with Dr. Brand- 
son and became widely known as a chest 
surgeon. He was Lecturer in Medicine 
from 1924 to 1932. He was appointed 
Medical Director of the Great-West Life 
Assurance Company in 1917 and retired 
four years later.
August Blondal (1889-1948) was born 
in Edinburgh, N.D., graduated from Mani­
toba Medical College, worked in the Royal 
Maternity Samaritan Hospital, Glasgow, 
and was Lecturer in Obstetrics, University 
of Manitoba 1934-1948, He was also an 
artist in many media, drew the design for 
the crest of Manitoba Medical Association 
and also two clever cartoons of Dr. H. M. 
Speechly and Dr. E. W. Montgomery.
L iving D octors of Icelandic Descent
In the living present, medical men and 
women of Icelandic descent are con­
tributing to Canadian medicine. Foremost 
is Paul H. T. Thorlakson, “Thor” to his 
friends. The son of a distinguished Lu­
theran clergyman, he entered Manitoba 
Medical College in September 1914. He 
volunteered for overseas service at the end 
of his second year and proceeded to Eng­
land as medical sergeant of the 223rd 
Battalion. He was returned to Canada to 
complete his medical education, served a 
year as intern in the Winnipeg General 
Hospital, another year in the Children’s 
Hospital and graduated M.D.,C.M. in 
1919. After postgraduate training in sur­
gery in London and on the continent (1921- 
22) he entered into partnership with the late 
Dr. Neil John Maclean, a master surgeon, 
to form the Maclean-Thorlakson Clinic in 
1926. In 1940, Dr. Thorlakson founded the 
Winnipeg Clinic. This group of 52 doctors 
of which he is the director, includes all 
the various specialties and is located in a 
12 storey building.
By successive steps he rose to be surgeon- 
in-chief, Winnipeg General Hospital and 
Professor of Surgery, University of Mani­
toba, and since 1957, Professor Emeritus 
of Surgery. In 1952 the University of Mani-
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Fig. 4.—Red River steamer “International” before H.B.C. warehouse. South-east bastion of Fort Garry to the left.
toba conferred on him the degree, Doctor 
of Laws, honoris causa.
Dr. Thorlakson has been keenly inter­
ested in medical education and research. 
In 1938 he was appointed to the first as­sociate committee on medical research of 
the National Research Council and served 
for eight years under the chairmanship of the late Sir Frederick Banting. At a meet­
ing of the medical committee of the 
National Research Council in 1944 he 
recommended the establishment of a 
western regional conference on medical 
research as a postwar project. The first 
meeting of this group was held under his 
chairmanship in Vancouver in February 
1945. It has met successively in the four 
western provinces ever since the war, giv­
ing young medical scientists an opportunity 
to present their work annually. This con­
ference has been a tremendous stimulant to more active medical research in the four 
western Canadian universities.In 1943 Dr. Thorlakson was a moving spirit in the formation of the Manitoba 
Institute for the Advancement of Medical Education and Research, with a charter 
membership of 36, lay and medical, and 
became the first president. The Institute, approved by the Board of Governors
and the Medical Faculty of the University 
of M a n i t o b a ,  has contributed over $46,000.00 to medical education and re­
search up to the present time. In 1957 
the name was changed to the Winnipeg 
Clinic Research Institute.
To date Dr. Thorlakson has had over 
40 scientific papers published in various 
medical periodicals in Canada and the 
United States. At the present time he is 
president of the Manitoba Council on 
Education and he was chairman of the first 
conference held at the University of Mani­
toba on February 27, 1960, at which Dr. 
Wilder Penfield was the principal speaker.
In 1939 King Christian X of Denmark 
and Iceland conferred upon Dr. Thorlak­
son the Knight Cross of the Order of the 
Falcon. In 1951, seven years after Iceland 
had once again become an independent 
republic, the president and government of 
Iceland conferred upon him the Com­mander Cross of the Order of the Falcon 
because of his services in helping to found the first endowed chair in a university of 
western Canada, the chair of Icelandic Language and Literature in the University of Manitoba.Dr. Thorlakson followed the example of Dr. Brandson and became chairman of the
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Board of Directors of the Betel Old Folks 
Home, Gimli. Under his leadership the 
Home has recently been renovated and 
enlarged to accommodate 100 residents 
and also provides a 24 bed infirmary.
An example of his remarkable foresight 
is seen in his organization of the Manitoba 
Medical Centre in 1943, approved by the 
Provincial Legislature in 1945. At present 
the Medical Centre contains the Winnipeg 
General Hospital, the Children’s Hospital, 
the Central Tuberculosis Hospital, the 
Women’s Pavilion, Medical and Dental 
Faculty Buildings, the Manitoba Cancer 
Foundation, nurses’ residences and resi­
dences for interns, the L. G. Bell House 
for married interns and the Medical Centre 
apartments for General Hospital staff. 
The new Rehabilitation Hospital has been 
started, a cancer hospital will be built, and 
a seven storey service building of the Win­
nipeg General Hospital is under construc­
tion. Dr. Thorlakson is the present chair­
man of the Manitoba Medical Centre 
Council.
Dr. Thorlakson’s interests are not limited 
to Canadian medicine. He is a Member 
of the Royal College of Surgeons of Eng­
land, a Senior Fellow of the American 
Surgical Association, a senior member of 
the Western Surgical Society, a Fellow of 
the American College of Surgeons, of 
which he was governor, 1955-58, and a 
member of the executive committee of the 
Committee on Cancer. He has held many 
positions in the National Cancer Institute 
of Canada and was president of that or­
ganization in 1951-52. He is a Fellow of 
the Royal College of Surgeons of Canada, 
member of the Canadian Association of 
Clinical Surgeons (western division), and 
President of the Medical Alumni Associ­
ation of the Winnipeg General Hospital. 
In 1955-56 he was Honorary President of 
the University of Manitoba Alumni As­
sociation. In his spare time he interests 
himself through serving as chairman or 
member of committees dealing with post­
graduate studies, Manitoba Medical Serv­
ice, Manitoba Heart Foundation, the Com­
mittee on Rehabilitation and the 1950 
National Flood Relief Committee.
Following in Dr. Thorlakson’s footsteps 
are his twin sons, Dr. Kenneth and Dr.
Robert both M.D., Manitoba 1950, who 
are also members of the Winnipeg Clinic 
and hold the Fellowship of the Royal Col­
lege of Surgeons of England.
George Johnson, M.D., Manitoba, 1950, 
was called in June 1958 from practice at 
Gimli to be Minister of Health and Public 
Welfare in the Roblin government. Since 
then he has introduced legislation which 
very recently won praise for his imagina­
tion and enthusiasm from the former 
premier, Douglas Campbell, now leader 
of the opposition.
To the Minister’s credit are:
(1) Provision for free injection of Salk 
vaccine to all under 40 years of age and 
of a booster dose for school children. In 
1959 the only deaths from poliomyelitis 
in Manitoba were those of two men, 
neither of whom had received Salk vac­
cine;
(2) the Social Allowances Act which 
provides for government aid where need 
can be shown;
(3 ) the Elderly Persons Housing Act 
whereby a housing project at the com­
munity level will receive government aid 
of one-third of the cost of construction.
(4 ) the Home Care Polio Programme;
(5) the establishment of a Directorate 
of Alternative Care with categorization 
of nursing homes to relieve the shortage of 
hospital beds, and covering the broad field 
of care of the elderly, the sick elderly, 
and the infix-m elderly and chronically ill, 
from the acute hospital care stage through 
to home care;
(6) the Northern Health Services 
Branch with headquarters at The Pas, with 
Dr. P. G. Lommerse D.P.H. as Director, 
having under him four nurses and sani­
tary officers.
(7 ) In April 1960, a community de­
velopment project was set up at Norway 
House and Camperville, Duck Bay, to 
assist Indians and Metis to find employ­
ment.
(8) Manitoba’s Social Allowances Act 
provides for the basic necessities of health 
and the well-being of those in need. Any­
one within the scope of the Act may ob­
tain a Medicare certificate. The holder of 
such a certificate and the dependent mem­
bers of the family are entitled to the serv-
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ices of a doctor of their choice for office 
and home calls. Care in hospital is pro­
vided through the Manitoba Hospital 
Services Plan originated by the Manitoba 
government.
Larus Sigurclson, M.D., Manitoba 1927, 
M.A., Stanford 1928, is Associate Professor 
of Anatomy in the University of Manitoba. 
For 20 years he has been Corps Surgeon 
of the St. John Ambulance Society. When 
the Chair of Icelandic Language and Lit­
erature was set up in the University of 
Manitoba he was a member of the founda­
tion committee.
Edward Johnson, M.D., Manitoba 1927, 
is Provincial Psychiatrist and until re­
cently was superintendent of Selkirk 
Mental Hospital. In 1953 he received 
an award from the American Psychiatric 
Association for special accomplishment in 
administration. From 1958 to 1959 he was 
President of the Manitoba Medical Associ­
ation.
Eyjolfur Johnson, M.D., Vlanitoba 1926, 
F.R.C.S.(Edin.) practises general surgery 
in Selkirk and was President of the Mani­
toba Medical Association, 1950-51.
H. T. Thorlakson, M.D., Manitoba 1926, 
is practising ophthalmology in Seattle, 
Washington.
K. 1. Johnson, M.D., Manitoba 1937, 
practises in Pine Falls and is known as a 
cattle breeder. Recently he won the Gen­
eral Practitioner postgraduate award of­
fered by the Winnipeg Clinic Research 
Institute.
Harold Blondal, B.Sc., E.E. 1939, M.D., 
1949, studied for a year with the Atomic 
Energy Commission at Chalk River and 
a year at the Royal Cancer Hospital, Lon­
don, then returned to serve as Lecturer 
and Assistant Professor of Physiology and 
Research at his alma mater. Recently he 
moved to Montreal to do cancer research 
with a leading pharmaceutical firm. He is 
son of the late A. Blondal, M.D.
John Athalstein Bildfell, M.D., Mani­
toba, 1933, is known for his work with 
the Eskimos. He is now in industrial medi­
cine in Montreal.
One of the veteran members of the 
Manitoba Legislature is Stein Olafur 
Thompson, M.D., Manitoba 1921, of River­
ton. He represented Gimli constituency
from 1945 to 1958, winning great respect.
Brandur Thomas Hermann Marteinsson, 
M.D., B.Sc.(M ed.) Manitoba 1921, prac­
tises general surgery in Vancouver, B.C.
Eggert Thomas Felsted, M.D., Mani­
toba 1944, is now practising as a radiologist 
in Santa Barbara, California.
Two doctors are renowned for their 
poetry. Sigurd Julius Johanneson  1867- 
1958, not only carried on medical prac­
tice but was editor of the weekly news­
paper Logberg  and wrote three volumes of 
poems, many for children. In his presiden­
tial address to the Winnipeg Medical 
Society, Dr. David Swartz included Dr. 
Johanneson among the “medical truants”, 
a distinguished group. Svein Ericksson  
Bfornson of Arborg and Winnipeg has 
written fine poetry.
This list of doctors of Icelandic descent 
is far from complete; it makes no mention 
of many others who have given active 
service and through “that best portion of 
a good  m ans life, his little nam eless un­
rem em bered acts of kindness and o f love”, 
have gained the respect and affection of 
their communities. Canadian medicine has 
been enriched with the contributions of 
the sturdy Icelandic race and their de­
scendants to the third generation.
Ack n o w led g m en ts
To Dr. Thomas A. Lebbetter, Dr. L. A. Sigurd- 
son, Dr. D. Swartz, Dr. E . Johnson, Mr. J. T. 
Beck and Mr. E. S. Mclnnes, I am indebted for 
helpful suggestions. Source material has been 
found in: Professor T. J. Oleson’s revision of 
Mr. W. J. Kristjansson’s book “T he Icelanders in 
M anitoba” still in typescript; the communications 
to the Manitoba Historical Society from Mr. Sig- 
trygur Jonasson the first Icelandic settler in 
Canada and Mrs. (D r.) A. N. Sommerville; 
“M edicine in Manitoba”; the Encyclopsedia  
Britannica; the Encyclopaedia Canadiana; The 
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Association Journal and the M anitoba M edical 
Register. The extract from the Governor Gen­
eral’s speech at Gimli in 1877 is taken from “My 
Canadian Journal” by the Marchioness of Duf- 
ferin and Ava.
The sketch of Dr. P. H. T. Thorlakson is based 
on the citation given by Dean Lennox Bell when 
he presented Dr. Thorlakson for honorary mem­
bership in the Winnipeg Medical Society.
The map for reproduction in Fig. 3 was sup­
plied by courtesy of the Department of Surgery, 
Faculty of Medicine, University of Manitoba. 
Fig. 1 is reproduced from Dr. D. A. Stewart’s 
book “Hom e o f the Happy Sunset” with the kind 
permission of the author’s son, Dr. D. B. Stewart. 
Fig. 4 is taken from a photograph in the Archives 
of Manitoba.
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O R I G I N A L  A R T I C L E S
VENTRICULAR SEPTAL DEFECT: AN ANALYSIS OF 70 CASES 
IN CHILDHOOD SURGICALLY TREATED*
W. T. MUSTARD, M.D. and G. A. TRUSLER, M.D., Toronto
D uring the past five years the use of the 
artificial heart-lung machine to bypass the 
heart has met with astonishing success. At 
the present time, most surgeons familiar 
with the use of a pump-oxygenator are con­
fident of the ability of the apparatus to sus­
tain the patient’s circulation for periods up 
to an hour and one-half with very little 
deleterious effect in the postoperative 
period due to the use of the pump-oxygena­
tor. This valuable tool enables both the 
cardiologist and the surgeon to explore the 
possibility of correcting defects which had 
hitherto been unassailable.
A classic example is the isolated ven­
tricular septal defect and an analysis of our 
cases forms the basis of this report. With 
our medical associates, Dr. John Keith and 
Dr. Richard Rowe, we have been conserva­
tive in the approach to correction during 
these formative years.
Selection of Patients
The natural history of an infant or child 
with a ventricular septal defect has under­
gone close scrutiny. It appears that ven­
tricular septal defect is the commonest con­
genital malformation and occurs in 22% of 
patients with congenital heart disease at 
the Hospital for Sick Children, Toronto. It 
also appears that small defects are com­
patible with longevity, and indeed small 
defects may close spontaneously during 
childhood. Larger defects are usually ac­
companied by an enlarging heart and over 
the course of years the development of 
pulmonary hypertension.
While mortality tables show the highest 
incidence to be in the first year of life, a 
number of infants can be carried over the 
first year, and indeed seem to improve on
“ From the Department of Surgery and the Re­
search Institute, Hospital for Sick Children, To­
ronto.
Presented at the Annual Meeting o f the Royal 
College of Physicians and Surgeons of Canada, 
Montreal, January 1960.
medical therapy. In our selection of pa­
tients for operation, we have been guided 
by the clinical course of the patient, roent­
genograms of the heart and lungs, the elec­
trocardiograph and cardiac catheterization. 
We consider as suitable candidates for 
operation children who have a large septal 
defect, with a large flow to the lungs as 
demonstrated by a greater than 10% step- 
up in oxygen saturation on passing from 
the right auricle to the right ventricle, and 
with increased lung vascularity. Further­
more, we feel that the optimum age for 
surgical correction should be under six 
years. Those patients demonstrating a large 
flow, and some degree of pulmonary hyper­
tension, in excess of 70% of the systemic 
blood pressure, we consider operable if the 
pulmonary hypertension appears to be due 
to flow and not to increased pulmonary 
vascular resistance.
Inoperable patients are those whose pul­
monary vascular resistance is such that a 
right to left shunt through the ventricular 
septal defect is present. Thus the majority 
of our operative cases are children between 
the ages of two and six years who have 
some enlargement of the heart, increased 
vascular markings by radiography, left ven­
tricular or combined hypertrophy in the 
electrocardiograph, and a rise in oxygen 
saturation on passing from the right auricle 
to the right ventricle of 10% to 15% or 
over (Figs. 5 and 6).
O perative Technique
W e have used the Cowan pump (Fig. 1) 
for a good many cases, and during the past 
year we have used the DeBakey type of 
pump, changing over simply because the 
Cowan pump was worn out after 10 years 
of faithful service. The disadvantage of 
the Cowan pump was in the preparation of 
the bulbs, which was tedious. We have con­
sistently used bubble oxygenation, in our 
early cases the DeWall helix type, and
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more recently the Cooley type of oxygena­
tor. Our approach has been through the 
split sternum in the majority of cases, 
although we have used bilateral thora­
cotomy, particularly in the presence of a 
patent ductus arteriosus. The arterial and 
venous pressures are monitored from the 
left brachial artery and vein, and the ar­
terial inflow has been through the femoral 
artery. Large Bardic catheters are inserted 
through two separate incisions in the right 
atrium and outflow rates have been con­
sistently over 70 c.c./kilo./minute. We 
allow the temperature of the patient to fall 
during the flow to approximately 30° to 
32° C. We have not as yet employed a heat 
exchanger.
C lassification of D efects
In our series of 70 cases, we have con­
sistently attempted to measure the size of 
the defect and to locate it anatomically. 
We have found unsatisfactory most patho­
logical classifications of ventricular septal 
defects and have decided to classify them 
embryologically. Those defects which are
Fig. 1.—The Cowan pump and monkey lung oxygenator first used clinically in 1951.
superior to the crista supraventricularis we 
call bulbar defects, in view of the embryol­ogy, and of these we had only two. Defects 
within the membranous portion of the sep­tum are common and comprised 62 of the 
septal defects encountered. Defects of this portion are either high (anterior) or low 
(posterior) or a combination of the two 
extending beneath the septal leaflet of the 
tricuspid valve. Defects of the muscular 
septum were encountered in six instances, 
three of which were huge, almost single 
ventricle type of defects (Fig. 2). In re­
gard to size we have classified them as 
large and moderate, the latter being from 
1 cm. to 2 cm. In our series we had 46
large and 24 moderate defects. Of the 70 
patients in this analysis, 32 had right ven­
tricular pressures exceeding 70% of the 
systemic pressure.
We have excluded cases in which repair 
of the septal defect was accompanied by 
reconstruction of the pulmonary outflow 
tract (tetralogy of Fallot).
T echnique of Closure
The method of closure has been of some 
concern to us, and it is rather infrequent to find a nice fibrous rim which will permit 
direct suture. We have consistently at­
tempted to close by direct suture where possible, using many fine sutures of 00 or
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A. Fibrous rim B. Muscular rim
Fig. 3.—Methods of closure of the defect. On the left direct suture, and on the right 
a teflon prosthesis.
0000 silk, occasionally buttressed by an 
Ivalon button (Fig. 3). We have used 
Ivalon or Teflon patches in about 50% of 
the cases. When an Ivalon or Teflon patch 
is used a double ended suture is placed in 
the rim of the defect as illustrated in Fig. 3. 
W e have attempted to use a triangular 
shaped patch of Ivalon on two occasions in 
the hope that the left ventricular thrust 
would snug this up against the defect and 
allow one to omit placing a suture at the 
dangerous area of the bundle as seen in 
Fig. 4.
Table I lists the associated defects en­
countered in this type of surgery and Table 
II the complications which we felt con­
tributed to the death of 15 children. A 
combination of two or more complications 
we believe is a death warrant.
Cardiac failure, we consider is related 
to cardiac arrest produced either by the 
Melrose technique, acetyl choline or an­
oxia. As a result, in the last 12 cases in this
T A B L E  I .— A ssociated  C a r d io v a sc u la r  
C onditions
Patent Ductus Arteriosus.......................................  4
Atrial Septal D efect................................................. 3
Multiple Ventricular Septal Defects...................  3
Pulmonary Stenosis— Valvular.............................. 2
— Infundibular....................... 1
Cardiac Failure.........................................................  2
Aortic Regurgitation...............................................  2
Mitral Regurgitation...............................................  1
Tricuspid Regurgitation.........................................  1
Coarctation of Aorta...............................................  1
Coarctation of Left Pulmonary Artery................  1
series we have left the heart beating and 
carefully monitored (by ECG) while plac­
ing sutures in the rim of the defect. With 
increasing experience the need for cardiac 
arrest decreases.
Complete heart block is a catastrophe 
which must be avoided; otherwise the 
child will die in the postoperative period
Fig. 4.—The position of the bundle of His as 
seen from the right ventricle.
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Fig. 5.—Isolated ventricular defect with marked increased vascularity of the lungs 
owing to increased flow.
(despite a pacemaker) as four of our pa­
tients did, or be converted into a cardiac 
invalid, as are our three surviving children 
with complete block. Their ultimate fate 
will probably be sudden death in a Stokes- 
Adams attack. In order to avoid this com­
plication we are taking a great deal more 
care in placing sutures (Fig. 4), and, as 
noted above, closing the defect with the 
heart in sinus rhythm.
Persistence of the defect can be obviated 
by improved technique, and of course by 
experience. We have 10 patients with per-
TABLE II.—C om plication s C o n t bibu t in g  to 
D eath  (15 P a t ie n t s )
Cardiac Failure............
Complete Heart Block
Persistent Shunt..............................................
—persistent defect.............................. 2
—missed defect...................................  2
Haemorrhage....................................................
Atelectasis.........................................................
Cerebral Embolism.........................................
Technical Error................................................
Pulmonary Hypertension
(late death)
Pump deaths....................................
—pulmonary........................ 4
—cardiac.............................. 3
5
4
4
2
1
1
1
1
7
sistent defect who are greatly improved 
and who probably will not have to be re­
operated upon. We have reoperated upon 
two patients successfully and one other 
patient unsuccessfully. However, incom­
plete repair, despite improvement, leaves 
no room for complacency and we must 
constantly improve our operative tech­
nique.
Haemorrhage is now not a great factor. 
Careful haemostasis, adequate drainage, in­
cluding chest drainage when a split ster­
num incision is used, and the use of anti- 
haemophilic globulin as well as Polybrene 
have been responsible for this improve­
ment.
Valvular incompetence, either tricuspid 
or aortic, can be avoided by meticulous 
care during repair. We have three patients 
who have some degree of tricuspid or 
aortic insufficiency, and these were in early 
cases when confidence in the pump oxy­
genator was not as great as it is now. One 
patient with aortic insufficiency has been 
successfully reoperated upon. On exposure 
of the aortic valve from above, a perfora-
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Fig. 6.—Isolated ventricular septal defect with clear lung fields owing to increased 
pulmonary resistance.
tion in the right coronary cusp was closed.
The use of the ventilator early, particu­
larly in the hypertensive cases, aids in 
preventing atelectasis. Cerebral embolism 
probably occurred on the basis of anti­
foam improperly used in early cases.
S u m m a r y
Seventy cases of isolated ventricular 
septal defect have been analysed. The 
causes of death in 15 patients have led us 
to adopt the following policies:
1. No cardiac arrest.
2. Care in placing sutures near the 
bundle of His.
3. Longer operating time on bypass.
4. Complete closure of defect.
5. Careful haemostasis and the use of 
antihaemophilic globulin.
6. Meticulous postoperative care.
Although our results must be improved
it has been gratifying that in the last 35 
cases of this group there have been only 
three deaths.
R e su m e
La communication intraventriculaire constitue 
22% des anomalies congenitales du coeur au 
“Hospital for Sick Children” de Toronto. Les com­
munications de faible calibre sont campatibles 
avec une longue vie et peuvent meme s’obliterer 
spontanement durant l’enfance. Celles de plus 
grande dimension s’accompagnent habituellement 
d’hypertrophie cardiaque qui se complique, avec 
les annees, d’hypertension pulmonaire.
Sont consideres pour l’intervention, les enfants 
de moins de six ans qui presentent une large com­
munication avec debut important aux poumons 
et vascularisation pulmonaire augmentee. Sont 
juges inoperables, les enfants dont la resistance 
pulmonaire vasculaire est telle que la circulation 
intraventriculaire se fait de droite a gauche.
Soixante-dix patients ont ete operes. Les causes 
de deces chez 15 de ces malades nous ont incite 
a tenir la politique suivante:
1. Pas d’arret cardiaque.
2. Application en plapant les sutures pres du 
faisceau de His.
3. Temps operatoire prolonge par circulation 
extra-corporelle.
4. Fermeture complete de l’orifice.
5. Hemostase soignee et utilisation de globuline 
anti-hemophilique.
6. Soins post-operatoires meticuleux.
Les 35 derniers cas operes n’ont produit que 
trois mortalites.
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CHOICE OF OPERATIONS FOR URETEROPELVIC OBSTRUCTION: 
REVIEW  OF 385 CASES0
ORMOND S. CULP, Rochester, Minnesota
W hen renal function is excellent, calyces 
are well preserved and the patient has no 
symptoms, pyuria or calculi, it is foolhardy 
to tamper with ureteropelvic obstruction. 
Many patients have been observed at 
yearly intervals for more than a decade 
with no demonstrable changes in their 
mildly obstructed kidneys.
On the other hand, sundry combinations 
of pain, infection, calculi and progressive 
pyelocaliectasis make surgical intervention 
mandatory. One must then choose between 
nephrectomy, nephrostomy and various 
types of pyeloureteroplasty. This can be 
extremely difficult. Many obvious factors 
and other less tangible ones must be 
weighed differently in comparable clinical 
situations. It is unlikely that the choice of 
operations can ever be based on arbitrary 
rules, rigid prerequisites or didactic for­
mulas. Each case promises to have its 
special peculiarities.
From September 1950, to March 1960, 
Drs. DeWeerd, Utz and the author per­
formed 411 operations on 385 patients be­
cause of ureteropelvic obstruction. These 
included 185 nephrectomies, three prelimi­
nary nephrostomies, and 223 pyelouretero- 
plasties.
General Analysis
When these patients were first seen, the 
gravity of their renal status varied tremen­
dously. Some were azotemic. Others had 
uncontrollable infections. Many had mild 
symptoms but severe hydronephrosis.
In 44 cases (11.4% ), only one kidney 
was capable of sustaining life for the 
reasons listed in Table I. Four of the 15 
hydronephrotic sacs had to be removed 
under emergency conditions before the con­
tralateral ureteropelvic obstruction could 
be corrected. Traumatic rupture was re-
°Read at the meeting of the Canadian Urological 
Association, Banff, Alberta, July 1960. 
tSection of Urology, Mayo Clinic and Mayo 
Foundation, Rochester, Minnesota. The Mayo 
Foundation is part of the Graduate School of the 
University of Minnesota.
TABLE I.— O nly O n e  U s e f u l  K id n e y
Status of other kidney Patients
Agenesia..............................................................  10
Hypoplasia.....................................................  8
Removed elsewhere because of uretero­
pelvic obstruction.......................................  11
Severe hydronephrosis.....................................  15
Total...................................................  44
(11.4%)
sponsible for one of these. The other 
three patients had perinephric and psoas 
abscesses.
There was bilateral ureteropelvic ob­
struction in 78 cases (20.3% ). Treatment 
to date is summarized in Table II. Some 
of the patients who have had unilateral 
pyeloureteroplasty will require similar op­
erations on the other side, while others 
should have contralateral nephrectomy in 
the near future. The 19 patients who have 
had nephrectomy only may never require 
treatment of their mildly obstructed re­
maining kidney, but these are being ob­
served carefully.
Undoubtedly some of the kidneys that 
were subjected to plastic procedures would 
have been sacrificed if there had been a 
normal one on the other side. Extenuating 
circumstances left very little therapeutic 
latitude in 30% of the cases.
Patients represented virtually all ages 
from two months to 77 years. The age 
distribution of the 209 men and 176 women
TA BLE I I .—B il a t e r a l  LTr e t e r o p e l v ic  
Obst r u c t io n
Treatment Patients
Bilateral pyeloureteroplasty......................  10
Both sides operated on at the
Mayo Clinic................... 8
One side operated on elsewhere 2
Unilateral pyeloureteroplasty...................  49
Opposite side: nephrectomy . . 19*
Opposite side: nephrostomy . . 1
Opposite side untreated.............  29
Nephrectomy—other uretero­
pelvic obstruction untreated............... 19
Total...................................................  78
(20.3%)
*Eleven performed elsewhere.
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TABLE III.— A g e  and S e x
Both
Years Men Women sexes Percentage
1/6-9............. 20 9 29 7.5
10-19............  22 17 39 10.1
20-29............  29 22 51 13.3
30-39............  37 41 78 20.3
40-49............  42 36 78 20.3
50-59............  37 30 67 17.4
60-69............  18 19 37 9.6
70-77............. 4 2 6 1.5
Total............  209 176 385 100.0
is shown in Table III. It is noteworthy that 
about 40% of the patients were first seen 
when they were 30 to 50 years of age.
There was no significant difference in 
the incidence of right and left ureteropelvic 
obstruction.
N e p h r e c t o m y
When one kidney is functionless and the 
other appears normal, nephrectomy is the 
obvious procedure of choice. One kidney 
in this series contained 8000 c.c. and two 
held more than 5000 c.c. When an unex­
pected neoplasm is encountered, as was 
true in three instances, and the opposite 
kidney is capable of sustaining life, the 
wisdom of nephrectomy is apparent. If the 
kidney is studded with cortical abscesses, 
as were seven in this series, nephrectomy 
seems prudent. If leukoplakia promises to 
compromise the result, as in three of our 
patients, the kidney probably should be 
removed. Many unique situations, includ­
ing bizarre anomalies, may indicate clearly 
that nephrectomy is the procedure of 
choice despite reasonably good renal func­
tion.
TABLE IV.—289 P a t ie n t s  w ith  N ormal 
C on tra la tera l  K id n e y
Treatment
Age in Pyeloureteroplasty Nephrectomy 
years Patients Percentage Patients Percentage
1/6-9 11 7
10-29 40 80.4 25 58.9
30-49 60 57
50-59 22 32
60-69 5 19.6 26 41.1
70-77 4
Total 138 100.0 151 100.0
(47.8%)* (52.2%)*
*Percentage of 289.
When the benign hydronephrotic kidney 
seems to have equivocal value, decisions 
can be truly soul-searching. Unfortunately, 
there are no infallible indices of the sal- 
vageability of kidneys. Yet saving the pa­
tient is infinitely more important than sav­
ing nephrons. Two seldom mentioned 
factors warrant serious consideration when 
the patient has a good contralateral kidney.
1. Rehabilitation. — Too frequently sur­
geons seem to forget that the patient 
should again be able to become a useful 
citizen. Executives and office workers do 
not have to face the same physical de­
mands as most labourers. Repeated hospi­
talization can mean economic disaster to 
many families. The poor man’s urinary 
tract should not be “sold short” because of 
his social or financial position, but sur­
geons must try to look further ahead than 
the day John Doe can be dismissed from 
the hospital. Technical triumphs do not 
necessarily assure the most practical re­
sults. Multiple operations on the same 
kidney have created an appalling number 
of “urologic cripples”. Primary nephrec­
tomy will continue to be the most con­
servative procedure in many instances.
2. Age. — Although chronologic age can 
be woefully deceiving, one should be 
extremely reluctant to perform a plastic 
operation if the patient is more than 60 
years of age. Indeed, doubts can be raised 
about the justification of such procedures 
after the age of 50, if the other kidney has 
good function. Infections may be deep 
seated and refractive, and the risk of sec­
ondary nephrectomy in the older age 
groups should not be ignored.
The influence of age in the choice of 
operations in this series is pointed up by 
the 289 patients who had a normal kidney 
on the opposite side, despite the fact that 
not all of the diseased kidneys had the 
same functional potential (Table IV).
Although there were many more pyelo- 
ureteroplasties than nephrectomies in the 
entire series, more kidneys were removed 
than were saved in the unilateral group. 
In patients of 50 years or older there were 
more than twice as many nephrectomies as 
pyeloureteroplasties.
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Nephrostomy
Timely nephrostomy can be a lifesaving 
measure, but the practicality of prelimin­
ary nephrostomy alone in cases of uretero- 
pelvic obstruction is extremely limited.
Even though prompt and free drainage 
may be of paramount importance in many 
instances, secondary operations on kidneys 
are notoriously difficult. Excessive inflam­
matory reactions after the initial procedure 
can make the subsequent technique of 
preference a mechanical impossibility.
Unless the patient’s general condition 
is most precarious, it is wise to correct the 
obstruction during the primary operation. 
Usually this requires relatively little more 
operating time, and it is unlikely that the 
surgeon will ever have a better opportunity 
to foster a good result.
There is one conspicuous exception to 
this dictum. Occasionally, a kidney that 
is not expendable is so huge that anatomic 
relationships are badly distorted. No type 
of plastic operation will be feasible until 
the pelvis shrinks and appropriate de­
ployment of tissues can be made properly 
and precisely. Even extensive resection of 
the renal pelvis will not always suffice.
Five patients had nephrostomies before 
they were referred to the Mayo Clinic. The 
justification of these procedures is not 
questioned, for subsequent pyelouretero- 
plasties were deferred until six months to 
four years later.
Preliminary nephrostomy drainage was 
employed for only three of the untreated 
hydronephrotic kidneys. Each of these had 
to be preserved and each contained more 
than 1000 c.c. Two of the obstructions 
were eliminated during the subsequent 
two years. The third has been observed 
for eight months and the concentration of 
the patient’s blood urea has dropped from 
339 mg. % to 48 mg. %.
Pyeloureteroplasties
Numerous types of pyeloureteroplasty 
have been proposed, but most of these 
have fallen into disrepute for many reasons. 
Today it is generally agreed that a truly 
acceptable operation should create a new 
transition between the pelvis and the 
ureter with three cardinal features: (1 )
Adequate calibre, (2) dependent position 
and (3 ) funnel shape. Failure to fulfil all 
three of these criteria is likely to permit 
some degree of continued stasis in the 
renal pelvis that will compromise the final 
result.
It is generally conceded that no one type 
of pyeloureteroplasty will suffice in all 
cases. Anyone who elects to treat uretero- 
pelvic obstructions must be prepared to 
cope with four basic situations that pose 
dissimilar technical problems: (1 ) High 
insertion of the ureter on the pelvis, (2 ) 
junctures that already have a dependent 
position, (3 ) multiple or unusually long 
ureteral constrictions and (4 ) postopera­
tive stenosis. Choice of operations for each 
of these categories offers as much individu­
ality as the selection of a club for a par­
ticular shot on a favourite golf course. 
Tire wood or iron best suited to one man’s 
ability may be woefully inadequate for his 
colleague. Nevertheless, there are limits to 
this flexibility if one ever hopes to shoot 
par.
Fig. 1.—Type 1 obstruction. High insertion of 
the ureter on the renal pelvis; correction by Y- 
plasty. Incisions are made on the anterior and 
posterior surfaces of the dilated pelvis and along 
the lateral aspect of the ureter, thereby creating 
a flap of pelvic tissue which is sutured to the 
incised ureter in the form of a V.
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High Insertion of Ureter
When the ureter has a high insertion 
on an enlarged extrarenal pelvis, as shown 
in Fig. 1, the well-known Foley Y-plasty 
has been preferred. The conversion of a 
Y-shaped incision to a V type of closure 
was not new, but Foley was the first to 
project this concept into a three-dimen­
sional operation. When performed properly 
the Y-plasty creates a V flap that literally 
falls into its new position.
Unfortunately, the conventional Y-plasty 
has been abused. Many individuals have 
failed to appreciate its fundamental me­
chanical principles. One limb of the Y 
must be on the anterior surface of the 
pelvis and the other on the posterior sur­
face. Both limbs must be generous to 
create a truly dependent V-shaped flap. 
The tail or stem of the Y must be on the 
lateral aspect of the ureter and carried to 
a point well below the lower limit of the 
extrarenal pelvis.
Dependent Ureteropelvic Juncture
Many obstructed ureteropelvic junctures 
already occupy a dependent position as 
shown in Fig. 2. The Y-plasty is not feas­
ible for obvious reasons. Dissatisfaction 
with other plastic procedures in cases of 
this type prompted the evolution of a 
simple technique that incorporates some of 
the commendable features of the three- 
dimensional Foley operation. The cardinal 
steps in this method are illustrated in Fig. 
2. The converging incisions are slightly 
longer than the ureteral constriction and 
they follow the spherical contour of the 
pelvis to avoid undesirable angulation at 
the base.
Multiple and Unusually Long
Constrictions
Some constrictions may be far too long 
to be amenable to any type of revision of 
existing tissues (Fig. 3 (a ) ) .  Problems of 
this type have been managed with Davis’ 
intubated ureterotomy. However, intuba­
tion alone sometimes still leaves an abrupt 
transition from the pelvis to the ureter. To 
ensure adequate funnelling, intubated ure­
terotomy is combined with the spiral-flap
Fig. 2.—Type 2 obstruction. Ureteropelvic junc­
ture already has a dependent position; correction 
by spiral-flap operation. Converging incisions from 
a broad, slightly oblique base adjacent to the 
original juncture are joined after following the 
spherical contour of the dilated pelvis for suffi­
cient distance to assure a flap longer than the 
constricted segment of ureter. This flap is inter­
posed between the edges of the split ureter, and 
the defect in the pelvis is closed.
procedure (Fig. 3(b)) or with the Y-plasty 
(Fig. 3(c)) .
Postoperative Stenosis
The most difficult problems were in 
patients who already had been subjected 
to some type of renal operation and in 
whom the ureteropelvic region was en­
cased in scar tissue (Fig. 4). If the pelvis 
and ureter can be freed adequately, one 
of the previously mentioned techniques is 
preferred. But too often it is necessary to 
excise the entire fibrotic part. Reimplanta­
tion is the only practical solution. The 
manner in which it is accomplished will 
depend upon the amount of ureter that 
can be freed for the anastomosis.
Every effort should be made to create 
a funnel between the pelvis and the spatu- 
lated upper end of the ureter (Fig. 4 ( a ) ). 
Unfortunately there are occasions when 
one can do little more than approximate 
the end of the ureter and the dependent 
portion of the fixed pelvis (Fig. 4(b) ) .  
These are most disheartening situations, 
and results frequently leave much to be 
desired.
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Fig. 3(a).—Type 3 obstruction. Unusually long ureteral constriction; correction by com ­
bining intubated ureterotomy with (b) spiral-flap operation or (c) Y-plasty.
Of the 223 pyeloureteroplasties in this 
series, 97% conformed to the four above- 
mentioned types.
Other Situations
In seven cases, unique situations were 
encountered and unorthodox methods were 
employed.
Obstruction confined to the lower seg­
ment of a duplicated pelvis was corrected 
by joining the two pelves and partially 
duplicated ureters (Fig. 5).
A solitary, grotesque, “cake” kidney had 
an obstructed ureteropelvic juncture high 
in the renal sinus. Some of the cortex had 
to be resected to permit anastomosis of the 
lower portion of the pelvis and the ureter. 
The operation failed and nephrostomy 
drainage was continued. A similar pro­
cedure was used with an excellent result 
on one half of a horseshoe kidney.
A simple Heinecke-Mikulicz procedure
was tried in two early cases. It failed in 
one and was successful in the other.
In two instances division of aberrant 
vessels was thought to be sufficient treat­
ment. Both pelves continue to have the 
same degree of dilatation but all pain has 
disappeared.
It is doubtful whether any of the last 
four procedures was truly the operation of 
choice.
R esults
Earlier attempts to classify patients ac­
cording to the terms “well”, “improved” 
and “failure” have been abandoned. All 
formulas for gradation of postoperative 
results have been inadequate, for none is 
flexible enough to compensate for the 
original status of the individual or for the 
indeterminate recuperative power of the 
affected kidney.
Although 42% of the patients now have 
normal pyelographic findings and no pain,
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Fig. 4.—Type 4 obstruction. Postoperative scar­
ring in ureteropelvic region; correction by ureteral 
reimplantation, (a) When possible, the spatulated 
end of the ureter is anastomosed with the pelvis 
over sufficient distance to produce a new funnel- 
shaped juncture, (b) When the renal pelvis is 
fixed and the ureter is short, only simple reattach­
ment in the lower portion o f the pelvis may be 
possible.
TABLE V.— R e s u l t s  of 
223 P y e l o u r e t e r o p l a s t ie s
Type Total Success Failure
Y’-plasty............. 78 74 4 (5.1%)
Spiral flap...........
Intubated
113 107 6 (5.3%)
ureterotomy.. . 16 16 0
Reimplantation. . 9 7 2
Others............ 7 5 2
Total.............. 223 209 14 (6.3%)
Fig. 5.—Ureteropelvic obstruction limited to the 
lower segment of a duplicated renal pelvis; cor­
rection by simple anastomosis of the pelves and 
corresponding segments of duplicated ureters.
infection or calculi, the most spectacular 
results were in individuals with kidneys 
incapable of resuming normal size or con­
figuration because of permanent cortical 
damage.
For example, a man aged 37 years, with 
advanced hydronephrosis, had a urea level 
of 146 mg./lOO c.c. of blood on admission. 
The level dropped to 34 mg. % after 
pyeloureteroplasty. The solitary kidney 
now drains promptly but the pelvis is 
still larger than normal and there is 
periodic infection. The operation obviously 
was successful, but the patient can hardly 
be considered entirely well.
One of the most significant confirmations 
of success has been the fact that 74 pa­
tients had calculi in the obstructed kidney 
and to date none has had a recurrence 
following pyeloureteroplasty at the time of 
pelviolithotomy.
Consequently, for practical purposes, the 
various operations have been classified 
simply as successes and failures despite 
the fact that the degree of success varied 
considerably (Table V).
Invariably, poor results were evident 
soon after operation. In successful cases, 
additional elapsed time revealed further 
improvement rather than belated deteriora­
tion. For example, a young Brazilian, aged 
21 years, consistently had 500 c.c. of resi­
dual urine in her solitary kidney after 
Y-plasty and was assumed to have a failure. 
After one yea* of continued nephrostomy 
drainage, the renal pelvis emptied promptly 
and completely. She now is free of tubes, 
symptoms and infection, and has a gratify­
ing result.
As shown in Table V, there were 14 
failures. Some of these probably would 
have been avoided if today’s methods and 
standards had been employed.
Two of these kidneys were salvaged by 
additional plastic procedures. It is regret­
table that the successful techniques were 
not used initially. Perhaps pyelouretero­
plasty should have been tried again in 
some of the other 12 failures, but it did 
not seem warranted at the time.
Permanent nephrostomy drainage was 
employed for four failures in solitary kid­
neys. These had presented complicated
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situations with little hope of success when 
the patients were first seen.
Nephrectomy followed eight of the fail­
ures. Three of these represented kidneys 
that should have been removed at the 
initial operation. But the other five failures 
occurred under seemingly ideal circum­
stances.
All failures, especially the inexplicable 
ones, have been studied in minute detail 
in hope of finding a responsible and con­
trollable common denominator. Severe and 
extensive ureteritis and periureteritis had 
produced ureteral stenosis in each patient 
who underwent a subsequent exploratory 
operation. All of these ureters had been 
splinted but none of the disastrous post­
operative ureteral occlusions occurred at 
the end of a splint. One is reluctant to in­
criminate the tubes alone when they seem­
ingly enhanced rather than compromised 
the results in more than 90% of the 
operations.
Perhaps it is significant that no failures 
have occurred after the last 103 pyelo- 
ureteroplasties. Probably it is safest to con­
clude that the healing properties of some 
ureters are unpredictable, regardless of 
surgical technique or experience.
Adjuncts
Of late there has been increasing 
enthusiasm throughout the literature for 
abandoning ureteral splints and diversion 
of urine. The desirability and results of 
such innovations cannot be questioned, but 
the wisdom of abruptly discarding all tubes 
in all cases must be viewed with skepticism.
Splinting and diversion of urine were 
omitted in 20 fairly recent cases. These 
patients were selected solely on the basis 
of the calibre of ureter with which the flap 
of pelvis was to be anastomosed. Some 
were infected. A few had calculi. Most had 
a localized bulbous dilatation just below 
the obstruction that permitted accurate 
approximation of tissues (Figs. 6 (a) and 
( a ')) , in contrast to the difficulties en­
countered when only a thin ribbon of 
ureteral tissue was available for consider­
able distance (Figs. 6 (b) and (b ')).
To date there have been no failures. 
Although this small group lacks statistical
significance, a few pertinent facts became 
self-evident. When all goes well there is no 
question about the reduction in postopera­
tive morbidity despite the impression that 
pelves and calyces return to normal more 
slowly. One patient never leaked urine, 
had no infection and left the hospital 
within one week.
The duration of urinary drainage is un­
predictable despite meticulous suturing. In 
one case it persisted for 28 days. The 
average for the group was 12 days. A 
constant urinary poultice can be ignored 
more easily by the surgeon than by the 
patient. It is annoying and uneconomical 
and demands continued hospitalization. 
Indwelling ureteral catheters might have 
reduced this morbidity but they automatic­
ally would have defeated the primary pur­
pose of the tubeless technique. Most pa­
tients with splints and nephrostomy tubes 
left the hospital on or about the seventh 
postoperative day, even though they had 
infected urine. Admittedly, the time neces­
sary to eliminate this infection after re­
moval of the tubes was unpredictable.
dependent juncture and (a') high ureteral inser­
tion, both types of which are amenable to tech­
niques devoid of splints. Narrow segments of 
ureter with (b) dependent juncture and (b') high 
ureteral insertion which require some type of 
splinting.
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Delayed intrarenal bleeding can be 
especially harassing. One patient whose 
tissues had healed and who was apparently 
ready to leave the hospital on the eighth 
postoperative day failed to show any func­
tion in the kidney operated upon, on 
excretory urography. Retrograde pyelog­
raphy revealed a pelvis filled with blood 
clot. A nephrostomy tube would have been 
welcomed at this point. Indeed, it might 
have prevented this predicament. After 
two weeks of lavage with streptokinase- 
strep todornase (Varidase) through indwell­
ing ureteral catheters, the pelvis became 
free of the clot. Fortunately, the kidney 
appeared normal 12 months later.
When there is only a narrow strip of 
ureter to anastomose to the flap of pelvic 
wall and the two parallel rows of sutures 
must be so close to each other that via­
bility of the intervening tissue may be 
jeopardized (Figs. 6(a) and ( b ' ) ) ,  splint­
ing seems to be desirable. Soft rubber 
splints have been much more satisfactory 
than plastic ones. The calibre has varied 
considerably but sizes 12 F. to 16 F. have 
been used most frequently. An extra aper­
ture is made in the intrapelvic portion of 
the splint. This is a welcomed auxiliary 
outlet for the urine if the nephrostomy 
tube becomes dislodged or obstructed.
With Y-plasties and spiral-flap operations 
a urethral catheter of appropriate size is 
passed down the ureter a reasonable dis­
tance and left in place for two weeks. 
With intubated ureterotomy and reimplan­
tation a Levin tube is used to splint the 
entire ureter for four to eight weeks. All 
splints are brought out adjacent to a ne­
phrostomy tube, which usually is a 22 F. 
urethral catheter. The latter is removed 24 
hours after removal of the splint, provided 
clamping of the nephrostomy tube is fol­
lowed by satisfactory emptying of the renal 
pelvis.
Aberrant renal vessels are usually pre­
served. Chemotherapy and antibiotic ther­
apy are seldom given prophylactically, but 
most patients receive one or more antibac­
terial agents after all tubes have been 
removed.
Just as splinting unquestionably entails 
certain hazards, so does absence of splint­
ing and of urinary diversion. While it is 
obvious that tubes are not necessary in 
all cases, selection of appropriate candi­
dates for tubeless methods continues to be 
a major challenge.
O ther C omplications
A 77-year-old man died of pulmonary 
embolism seven days after nephrectomy. 
Except for the 14 failures that followed 
plastic procedures, and the varying degrees 
of urinary infection that accompanied 
splinting and diverting tubes, these op­
erations were followed by astonishingly 
few complications, as shown in Table VI.
Su m m ar y
Satisfactory treatment of ureteropelvic 
obstructions can tax the ingenuity of the 
most experienced surgeons. Since no one 
has infallible surgical judgment, even the 
choice between nephrectomy, nephrostomy 
and pyeloureteroplasty will require con­
siderable deliberation in many instances.
After 411 operations on 385 patients 
with troublesome degrees of ureteropelvic 
obstruction, it became apparent that ne­
phrectomy is indicated in a large percent­
age of cases, but the decision to remove 
a kidney cannot be based solely on its 
functional status.
Preliminary nephrostomy alone should 
be confined to rare situations in which 
concomitant correction of the obstruction 
might be unduly hazardous.
No one type of plastic operation will 
suffice for all varieties of obstruction. In 
this study, Y-plasty and the spiral-flap 
procedure were found to be of comparable 
value when adapted to properly selected 
cases. Intubated ureterotomy has earned 
a permanent role in the management of 
specific types of obstruction but has 
worked best when combined with Y-plasty
TABLE VI.— E x t r a u k in a e y  C o m plication s  
A f t e r  411 O per a tio n s
Type Number
Fatal pulmonary embolism..................  1 (0.2%)
Phlebothrombosis...................................  2
Excessive bleeding.................................  3
Severe wound infection.........................  3
Transient septicaemia............................  2
Total.............................................  11 (2.7%)
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or the spiral-flap operation. Reimplantation 
has not been a very dependable solution 
to the complicated postoperative stenosis 
but these vexing problems are difficult to 
correct by any method. The legitimate role 
of ureteral splints remains controversial.
In all probability, newer and even better 
techniques will evolve, but one must be 
careful not to become a faddist. The ure- 
teropelvic juncture always has been and 
no doubt always will be treacherous 
ground that should command everyone’s 
respect. Injudicious selection of patients 
and poor choice of operations are a com ­
bination that will pay off only with grief 
and disappointment.
R esume
Lorsque la fonction renale est excellente, que 
les ealices sont conserves et que le malade ne 
presente pas de symptomes, de pyurie ou de cal- 
culs, il est imprudent de “trifouiller” avec une 
obstruction uretero-pelvienne. Plusieurs patients 
ont ete revus annuellement depuis plus de 10 
ans sans qu’on puisse observer de changement re­
sultant de leur obstruction renale relative. D ’un 
autre cote, diverses associations de douleurs, d ’in- 
fection, de calculs et de pyelocaliectasie progres­
sive motivent l’intervention chirurgicale.
Le traitement adequat de l’obstruction uretero- 
pelvienne peut eprouver l’ingeniosite des chirur- 
giens les plus experimentes. Puisque personne ne 
possede de jugement chirurgical infaillible, il nous 
faudra souvent deliberer soigneusement avant de 
choisir entre la nephrectomie, la nephrostomie ou 
la pyeloureteroplastie.
L’experience acquise au cours de 411 operations 
pratiquees sur 385 malades souffrant d’obstruction 
uretero-pelvienne symptomatique, a demontre que 
la nephrectomie etait indiquee dans un grand 
nonibre de cas, quoique la decision finale ne 
puisse reposer seulement sur l’etat fonctionnel du 
rein.
La nephrostomie preliminaire devrait etre re- 
servee aux rares situations ou la correction con- 
comitante de l’obstruction serait trop hasardeuse.
Aucune technique plastique isolee ne peut cor- 
riger toutes les formes d’obstruction. Dans cette 
etude, la plastie en Y et le lambeau en spirale 
furent egalement utilises et requis selon le cas, 
L’ureterostomie par intubation s’est assuree une 
fonction permanente pour traiter certains genres 
d’obstruction mais a surtout ete efficace lorsqu’as- 
socie a l’une ou l’autre des operations. La reim­
plantation a pauvrement resolu le probleme de la 
stenose post-operatoire mais ces complications en- 
nuyeuses sont de correction difficile de toute 
facon. Le role legitime des supports ureteraux 
reste controversable.
En toute probability, il se creera des techniques 
nouvelles et meilleures, mais attention: la jonction 
uretero-pelvienne a toujours ete et sera sans doute 
toujours un terrain redoutable. La selection mala- 
visee des malades et le choix limite des opera­
tions constituent une combinaison qui resultera 
en peine et deception.
SURGERY OF THE HAND IN 
CEREBRAL PALSY AND THE 
SWAN-NECK DEFORMITY0
“Any surgical procedure to improve function 
of the hand in cerebral palsy must be regarded 
as a compromise because normal function can 
never be attained. The disabilities of the hand 
in this disease often present therapeutic prob­
lems that are more complicated than those 
encountered in traumatic and paralytic de­
formities. These problems are complex be­
cause the functional equilibrium that exists 
between the intrinsic and extrinsic muscles of 
the normal hand is often disturbed by muscle 
spasm or paresis and the associated deformities 
and contractures that characterize cerebral 
palsy. Furthermore, the normal functions of 
contiguous articulations in the fingers and hand 
are interdependent and any disturbance in
“ S w a n s o n , A. B.: J. Bone ir Joint Surg., 42-A : 
951. 1960.
one joint will affect other, related joints. In 
cerebral palsy these interrelated functions are 
profoundly affected and it may be difficult to 
determine which deformity is primary and 
which is secondary.
“The majority of deformities of the upper 
extremity in cerebral palsy are best treated by 
physical measures such as bracing, stretching, 
and muscle reeducation. In a selected group 
of cases, certain operative procedures, if done 
when properly indicated, may assist in the 
patient’s rehabilitation and enable him to per­
form daily tasks more efficiently because the 
disabled hand, although not made normal, can 
now be trained as an efficient assistive 
member.
“The major handicap of the hand in cerebral 
palsy is the patient’s inability to open the 
hand for grasp. Often, the hand has good 
strength for closing but does not have suffi­
cient extension or the necessary speed of ex­
tension, which is so important for normal 
function. . . .”
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WEIGHT-BEARING BY LIGAMENTS AND MUSCLES”
J. V. BASMAJIAN, M .D.,f Kingston, Ont.
H ardly an y  informed person would doubt 
that when gravity acts on the upper limb, 
and certainly when the limb carries a 
heavy load, muscles are the chief agents in 
preventing the distraction of the joints. Yet, 
recently, I have been forced to conclude 
that in the absence of major qualifications 
this is a false belief. Having originally 
stumbled on this idea by accident while 
working on the electromyography of shoul­
der muscles with Dr. F. J. Bazant,2 I ex­
tended our observations further to include 
the elbow region. Essentially, the funda­
mental conclusion can be made that liga­
ments play a much greater part in support­
ing loads than is generally thought and, in 
most situations where traction is exerted 
across a joint, muscles play only a second­
ary role. A review of our experiments on 
the foot (reported in the past with J. W. 
Bentzon3) adds further confirmation to 
the idea that, normally, ligaments and not 
muscles maintain the integrity of joints.
M aterial and  M ethods
G r o u p  1 :—Sh o u l d e r  a n d  E l b o w  R egion
Our study in this region has already 
been reported in detail.2 The electromyo­
graphic investigation dealt with supraspin- 
atus, infraspinatus, deltoid, biceps and 
triceps muscles in a series of 22 normal 
persons using multiple bipolar needle elec­
trodes. In eight subjects the three parts of 
the deltoid (anterior, middle, and posterior) 
and the supraspinatus were studied simul­
taneously (in one of these subjects, the 
biceps was also studied simultaneously). 
In 11 subjects, the supraspinatus and infra­
spinatus were studied simultaneously. In 
five subjects, the biceps was studied; in 
four of these the long head of the triceps 
was studied simultaneously.
° From the Department of Anatomy, Queen’s 
University, Kingston, Ontario. This work was 
supported in part by grants from the National 
Research Council o f Canada and the Muscular 
Dystrophy Association of Canada. 
fProfessor and Head o f the Department of 
Anatomy, Queen’s University, Kingston, Ontario. 
This paper was submitted for publication in June 
1960.
The subjects were all examined in a 
comfortable, seated position. At each site 
chosen for insertion of an electrode a small 
skin wheal was raised with 1% procaine 
and through this the electrode was thrust 
into the muscle. In the case of the deltoid, 
the needle in the anterior fibres was two 
inches below the lateral end of the clavicle; 
that in the middle fibres was two inches 
below the lateral border of the acromion; 
and that in the posterior fibres was about 
three inches below the spine of the scapula. 
The electrodes in the supraspinatus and 
the infraspinatus were placed in or near 
the middle of their bellies. The electrodes 
in the biceps were placed in the middle of 
the muscle whereas those in the triceps 
were placed in the middle of its long head. 
In no instance was pain experienced by the 
subjects during these experiments ( Fig. I ).
The electrodes used were concentric- 
needle electrodes of a type described pre­
viously.1 The electromyograph is a special 
six-channel apparatus consisting of six 
separate amplifiers and cathode-ray oscillo­
scopes whose faces can be photographed 
simultaneously on the same strip of con­
tinuous-moving 35 mm. linagraph film.1 
Even the slightest electromyographic ac­
tivity can be accurately recorded (Figs. 
2 and 3).
Although several tests other than those 
to be described were performed (for ex­
ample, various movements of the shoulder 
joint), only those concerning the present 
inquiry will be considered here.
A. Static unloaded hanging arm: The 
subject was seated upright with his arm 
hanging in the relaxed neutral position (the 
forearm midway between pronation and 
supination).
B. Static loaded hanging arm: Two 
types of load were added to the subject’s 
arm. The first of these was a load of 16 lb.
( lead weights held in the hand to the limit 
of individual endurance which proved to 
be a variable factor). The other load, less 
precise but more effective, was a sudden 
heavy sustained downward pull by one of 
the observers on the subject’s hanging arm.
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In five persons a longitudinal pull was ap­
plied to the arm which had been abducted 
to the horizontal plane and completely 
supported by another observer so that no 
abduction activity was required of the 
subject’s muscles.
G roup 2: E lbow  Region
Twenty-four young adults were studied 
electromyographically with multiple needle 
electrodes in both heads of the biceps, in 
the brachialis, and in the brachioradialis. 
Although many studies of the patterns of 
movement were performed and reported 
for a smaller number of subjects else­
where,4 the present study concerns only 
the static hanging forearm, with and with­
out added loads. In addition, the pronator 
teres muscles of eight other subjects have 
been studied more recently (with the as­
sistance of Dr. A. Travill).
In all instances, electromyographs were 
made with the subject seated upright and 
the upper limb hanging straight down­
wards in a comfortable position. In Group 
2, when the main flexors of the elbow were 
studied, the added load was a weight of 
2 lb. Thus considerable numbers of biceps 
muscles were studied, some with heavy 
and moderate loads in Group 1 and others 
with light loads in Group 2. In making the 
electromyograms of the pronator teres in 
Group 2, only the strong downward pull 
was used as the added load, since experi­
ence had already shown the ineffectiveness 
of lesser loads.
Observations
Shoulder Region
A. Static unloaded hanging arm: In this 
position electromyographic activity in all 
three parts of the deltoid ceased almost 
immediately. Meanwhile, the activity in 
the supraspinatus fell off and eventually 
reached nil. However, the length of time 
between electrode insertion and nil activity 
of the supraspinatus varied from immedi­
ately in several subjects to one hour in one 
subject. The infraspinatus, like the deltoid, 
relaxed completely almost immediately in 
all subjects, while the biceps and the tri­
ceps showed no activity, either intermittent 
or continuous (Figs. 4 and 5).
Fig. 1.—A subject in experimental position with 
needle electrodes in three parts of deltoid and in 
supraspinatus.
B. Static loaded hanging arm: The limit 
of endurance in the subjects holding the 
16 lb. load varied from three to 13 minutes. 
(Weight-holding was discontinued in each 
person because of the fatigue experienced 
in the forearm and hand in maintaining the 
unchanging and, therefore, uncomfortable 
position.) With this load, the supraspina­
tus varied from subject to subject, ranging 
from no electromyographic activity to 
marked activity, being quite active in gen­
eral. The posterior (horizontal) fibres of the 
deltoid showed a range from no activity 
to only moderate activity. The anterior 
and middle fibres, in contrast, showed no 
activity in almost all the subjects and in 
the two subjects in whom there was some 
activity, it was quite slight. Moreover, 
when activity was present, there was some 
slight rise and fall from minute to minute.
During the sudden but sustained heavy
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pull downward, the surprising result was 
that there was no appreciable increase in 
activity of the anterior and middle fibres 
of the deltoid. However, the activity in the 
supraspinatus and the posterior (horizon­
tal) fibres of the deltoid increased appre­
ciably in all but one subject during the 
downward pull applied to the arm. In the 
case of the horizontal pull, the results were 
similar; again the activity of the anterior 
and middle fibres of the deltoid muscle 
was not increased, whereas the activity in 
the posterior deltoid and supraspinatus 
was increased.
There was no activity in the biceps and 
triceps muscles even when the arm was 
pulled vigorously downward (Fig. 5).
E l b o w  R eg io n
In all of the 24 concurrent studies of the 
biceps, brachialis, brachioradialis and tri­
ceps and in all of the eight studies of the 
pronator teres, activity was entirely absent 
from these muscles in the relaxed hanging 
position of the limb.
The muscles remained quite inactive in
Fig. 2.—Special multichannel electromyograph 
built for the author by Stanley Cox, Ltd. Note 
on upper surface, six amplifiers each with its own 
small cathode ray tube for monitoring. Linagraph 
camera ( on left side) makes continuous record­
ings from another set of c.r. tubes within cabinet.
all of these subjects when the load was 
added, whether it was the light load in the 
former group or the heavy load in the 
latter.
D iscussion
Contrary to expectation, the vertically 
running muscles that cross the shoulder 
joint and the elbow joint are not active 
to prevent distraction of these joints by 
gravity. Much more surprising is the fact 
that they do not spring into action when 
light, moderate, or even heavy loads are 
added unless the subject voluntarily de­
cides to flex his shoulder or his elbow and 
thus to support the weight in bent posi­
tions of these joints. Quite often, he may 
do this intermittently or, when unin­
structed, from the very onset. But it must 
be clear that such muscular action is a 
voluntary, not a reflex action.
Even while the muscles were quiescent, 
our subjects rapidly felt local fatigue. 
What then, is fatigue in the heavily loaded 
limb? Normally, it would be thought of as 
“muscular fatigue” but we see now that 
this is patently incorrect. The “fatigue” that 
is experienced probably originates from
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(a) ( b )  ( c)
Fig. 4.—Electromyograms of three parts of deltoid and of supraspinatus, (a )  during 
abduction, (b )  with unloaded arm hanging and ( c )  with heavy load on hanging arm. Lines 
1, 2 and 3 are records of anterior, middle and posterior parts o f  deltoid; 4 is supraspinatus; 
5 is calibration signal, frequency 100 c.p.s., amplitude 200 microvolts. Note the very slight 
activity in horizontal muscles and total silence in vertical ones.
the painful feeling of tension in the articu­
lar capsule and ligaments, not from over­
worked muscles. In fact, as we have seen, 
the muscles need not be working at all.
An analogous situation occurs in the foot 
where we found, some years ago, that the 
muscles that are usually supposed to sup­
port the arches continuously were generally 
inactive in standing at rest.3 Independently, 
Hicks"’ showed by deduction that the plan­
tar aponeurosis and plantar ligaments were 
the chief weight-bearers in this position. It 
would seem, then, that in the normal foot 
the fatigue of standing is not a muscular 
phenomenon.
The dual conclusion that articular liga­
ments suffice to prevent the downward dis­
traction of joints in the upper limb, and
that fatigue is chiefly a form of pain in the 
ligaments, appears to me to be of funda­
mental importance. It not only runs counter 
to “common sense” but it is of practical 
interest, for example, in explaining why dis­
locations by traction on normal limbs are 
rare. It should be noted especially that the 
capsule on the superior part of the shoul­
der joint including the coracoacromial 
ligament is extremely tight only when the 
arm hangs directly downward and the 
scapula is in its normal position. The spe­
cial mechanism that includes this ligament 
together with the supraspinatus muscle and 
the normal slope of the glenoid cavity, have 
been described elsewhere.2 When the 
shoulder joint is abducted or flexed, how­
ever, the capsule is extremely loose and
Fig. 5.—Electromyogram of biceps (line 1) and triceps (2) :  (a)  unloaded hanging 
limb, and (b )  heavily loaded. There is no change. (Calibration signal on fine 3 has frequency 
of 100 c.p.s. and amplitude of 200 microvolts.)
170 CANADIAN JOURNAL OF SURGERY Vol. 4
the shoulder jo in t depends for its integrity 
on the well-known “rotator-cuff” muscles.
Summary
Forceful distraction of the elbow joint is 
prevented chiefly by ligamentous struc­
tures rather than by muscles. The same is 
true of the shoulder joint only in the verti­
cal (ad d u cted ) position of the arm. These 
concepts em erged from a long series of 
electrom yographic studies using needle 
electrodes in the supraspinatus, infraspina­
tus, deltoid, biceps, triceps, brachialis, 
brachioradialis and pronator teres. Analo­
gously, the ligaments of the foot and not 
the muscles, form  the chief defence against 
flat feet. T h e resultant “fatigue” in heavily 
loaded limbs in the absence of even mild 
exertion by muscles is actually a form of 
pain in the ligaments and not in the 
muscles.
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Resume
L’arrachement violent du coude est surtout em- 
peche par l’architecture ligamentaire plutot que 
par les muscles. II en est de meme pour lepaule, 
mais seulement en position verticale ( en adduc­
tion) du bras.
Ces concepts derivent d’une longue serie 
d’etudes electromyograp'hiques par aiguilles pola- 
risees sur le sus-epineux, le sous-epineux, le 
delto'ide, le biceps, le triceps et les groupes de 
l’avant-bras. De fagon analogue, les ligaments du 
pied et non les muscles constituent la principale 
protection contre les pieds plats.
La fatigue qui resulte du chargement lourd des 
membres en l’absence du moindre effort muscu- 
laire est en fait une forme de douleur au niveau 
des ligaments et non des muscles.
SOCIALIZED MEDICINE IN SW EDEN"
“The Scandinavian countries usually are 
regarded as having the most efficient socialized 
medical program. Sweden is to spend the 
equivalent of $50,000,000 to bring within the 
reach of all inhabitants special care for pa­
tients with heart disease, cancer, nervous dis­
orders, and other ailments. By increasing their 
facilities and adding 250 physicians and 500 
nurses, there will be no waiting and no need 
to travel far in order to get the best possible 
treatment.
“Sweden has had compulsory health insur­
ance since 1955. The people receive free care 
in a hospital ward, substantial refunds on 
private doctors’ bills and prescriptions, pay­
ment of daily sickness benefits, and free
"Editorial, Illinois M. ]., 118: 109, 1960.
maternity care. They have free choice of 
physicians, and according to release No. 799 
from the American-Swedish News Exchange, 
private practitioners may charge any fee they 
wish. They are reimbursed by the sickness 
funds according to certain standard rates.
“It is not as free as it sounds. One-half the 
cost is covered by individual premium pay­
ments, one-fourth by the employers, and one- 
fourth by the government, that is, the tax­
payer. The annual premium for a person 
living in Stockholm is approximately $8, and 
another $6 is paid for the basic sickness cash 
benefits. Children are covered at no extra cost.
“Sweden has fewer physicians and surgeons 
in relation to the population than the United 
States, but no other country has so many 
nurses and auxiliary hospital personnel. The 
number of hospital beds is higher than in 
most industrial nations.”
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RETICULUM CELL SARCOMA OF THE TESTIS: 
REPORT OF TWO CASES
A. RRETTLER, F.I.C.S., P. O. CRASSWELLER, F.R.C.S.[C], F.A.C.S.0 and 
J. G. WATT, F.R.C.P.[C],t Toronto
P r im a r y  lymphomatous tumours of the 
testes are rare. At the Mayo Clinic, Doek- 
erty and Priestley1 encountered only four 
in 400 tumours of the testis. Cohen et al.2 
reviewed 2860 cases of testicular tumour in 
the English language literature published 
between 1945 and 1955. They could find 
only six cases of reticulum cell sarcoma 
primary in the testis, although this organ 
was a fairly common site of secondary 
tumours, especially in the patient over 60 
years of age. They reported four more 
cases of reticulum cell sarcoma from their 
own experience of 233 primary testicular 
tumours. Mathe3 found one case of lympho­
sarcoma in a series of 34 patients with 
primary testicular malignancies. Hotchkiss 
and Laury4 reported a case of bilateral 
reticulum cell sarcoma of the testis in a 
man 67 years of age and reviewed 21 more 
cases of bilateral testicular tumours re­
ported in the literature. About one-third of 
these were lymphoblastomas. Cohen et al.,2 
Hotchkiss,4 Symmers,5 Fabian6 and Ewing,8 
have stated that lymphomatous tumours 
are quite often bilateral, but Hamilton and 
Gilbert7 in a search of 7000 case records, 
found only 134 cases in which both testes 
were involved with cancer other than 
lymphosarcoma. Indeed, they suggested 
that a man who has had a carcinoma in 
one testis is much more likely to develop 
carcinoma in the other than a normal in­
dividual. Twenty-one cases of concomitant 
bilateral testicvdar malignancy have been 
catalogued in the literature, and a large 
number of these are lymphosarcomas.
In the Toronto Western Hospital in the 
last 20 years, the Department of Pathology 
has recorded two cases of reticulum cell 
sarcoma in the testes among 52 testicular 
tumours examined during that period. 
One of these was bilateral. The only 
other bilateral tumour was embryonal car­
cinoma in a man with both testes unde­
scended.
Toronto Western Hospital.
C a se  R epo r t s
C ase 1.—An 80-year-old Russian was first 
admitted to the Toronto Western Hospital on March 23, 1958, with a history of painless 
swelling in the left testis of five months’ dura­tion. There had been no loss of weight, appe­
tite or vitality. No other masses had been noted. Functional enquiry and history of past 
illnesses were non-contributory.Examination.—The left side of the scrotum 
was occupied by a mass replacing the testis, measuring three and one-half by two inches 
by two inches. It was oval, firm, smooth, non­tender, freely movable and not attached to 
the skin. The epididymis could not be palpated separately from the mass. Signs of mild con­gestive heart failure and prostatic hypertrophy were present. Haemoglobin was 92% and the white blood cell count was 6700/c.mm. The 
differential white blood count showed 47% neutrophils, 34% lymphocytes, 7% eosinophils, 
1% basophils and 11% monocytes, with no 
circulating reticulum sarcoma cells. The Ascheim-Zondek test was negative and the non-protein nitrogen was 39 mg. %. The urine 
had a specific gravity of 1.018 and was nega­tive for albumin, sugar and acetone. Micro­
scopic examination was negative.Treatment.—Orchidectomy was performed 
on March 24, 1958. The pathological report 
was “reticulum cell sarcoma of the testis” (Fig. 1). Direct invasion of the spermatic 
cord to within one inch of the level of cord division had occurred. Because no evidence 
of generalized disease could be found, he was discharged from hospital following an unevent­
ful recovery from the operation.This patient was admitted for the second time on May 22, 1958. This readmission was 
occasioned by the development of bilateral swellings in the neck, a weight loss of 20 lb., 
malaise, loss of vitality and vague abdominal 
pain.
Examination.—There was enlargement of lymph nodes in the anterior and posterior cervical groups and submandibular groups bilaterally. The axillary and inguinal nodes were enlarged, firm, smooth, rubbery, discrete, movable and non-tender. The spleen was not palpable but was thought to be enlarged to percussion, and the mediastinum was widened to percussion. Glycosuria was present, and in-
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vestigation revealed mild diabetes which was 
suspected to be due to pancreatic infiltration. 
It was easily controlled with insulin and diet­
ary regimen. Haemoglobin was 14.0 g. % and 
leukocytes were 6500/c.mm., with a normal 
differential count and no circulating reticulum 
cell sarcoma cells.
Treatm ent.— The patient was treated with 
nitrogen mustard (methyl-bis-betachlor-ethyl- 
amine hydrochloride) 1 mg./kg. of body 
weight daily for four days, and with Duracton, 
40 units intramuscularly daily. There was a 
marked response as shown by a rapid reduc­
tion in the size of the involved lymph nodes, 
but the malaise persisted. He was discharged 
from hospital to be followed up in clinic.
Course.— Within one week the superficial 
lymph nodes rapidly enlarged. He went down­
hill and died four weeks after cessation of the 
nitrogen mustard therapy. Permission for post­
mortem was not granted.
Case 2.— In August 1957 a 39-year-old 
German presented with swelling of the left 
testis and intermittent pain of three months’ 
duration. Functional enquiry revealed no loss 
of weight or deterioration of his general 
health. The history of past illnesses and his 
occupational history were non-contributory.
Examination. —  General physical examina­
tion was normal. The left testis was enlarged 
to twice the normal size, and contained a 
mass which was smooth, firm and non-tender. 
The epididymis was not involved. The skin 
overlying the testis anteriorly was slightly 
reddened.
[hemoglobin was 13.4 g. %, erythrocytes 
were 4,600,000/c.mm., and the white blood 
count was 7200/c.mm.
Treatm ent.— Left orchidectomy was per­
formed on October 15, 1957. Involved in­
guinal skin was removed along with the testis 
and cord. Convalescence was uneventful. A 
pathological diagnosis of seminoma was made 
and he was treated with radiation therapy. 
He received 3000 roentgen units (air dose) 
to the abdominal para-aortic lymph nodes, left 
groin and spermatic cord. He presented for 
readmission to hospital five months later, in 
January 1958, with a painless swelling of the 
right testis but with no deterioration in 
general health and no weight loss.
Exam ination .—The right testis was now en­
larged and replaced by a tumour which was 
smooth, rubbery and non-tender.
Treatm ent.— Right orchidectomy was car­
ried out on January 29, 1958. A pathological 
diagnosis of reticulum cell sarcoma was made 
(Fig. 1 ). Review of the sections of the left­
sided tumour resulted in revision of the origi­
nal diagnosis to reticulum cell sarcoma.
Course.— Within a short time, nodules ap­
peared in the skin of the trunk. Abdominal 
swelling, loss of weight, anorexia, malaise and 
loss of vitality rapidly developed. Examination 
revealed a tumour mass within the abdomen 
and an intravenous pyelogram showed that this 
mass caused lateral displacement of the upper 
ureters. Large, hard, discrete, movable lymph 
nodes developed in the right axilla, in the 
supraclavicular and posterior cervical chains 
and in the right inguinal region. Haemoglobin 
was 8.7 g. %. The leukocyte count was 
2900/c.mm. Riopsy of a skin nodule was per­
formed and the pathological diagnosis was 
cutaneous lymphoma.
High voltage therapy to the abdomen, left 
axilla and the left neck failed to influence the 
lymph node enlargement. Treatment with one 
dose of nitrogen mustard, 25 mg. intravenously 
was given. For a brief period there was 
dramatic shrinkage in size of all superficial 
lymph nodes and the abdominal mass. Within 
10 days re-enlargement of all the involved 
nodes was noted. He went downhill rapidly 
and died of generalized reticulum cell sar­
coma six weeks following nitrogen mustard 
therapy.
D iscussion
Gall and M allory10 in reviewing 194 cases 
of lymphoma in 1942, stated that the rela­
tive frequency of the various primary sites 
depended on the bulk of lymphoid tissue 
in the different regions of the body. There 
is so little reticuloendothelial tissue in the 
testis, and it is said to be functionally so 
dormant, that it is rare for reticulum cell 
sarcoma to arise in this organ. In fact, 
Chevassu9 has stated that all lymphosar­
comas in the testes are secondary to 
lymphosarcoma elsewhere. However, the 
weight of pathological opinion seems to be 
in favour of the view that it can arise 
primarily in the testis. According to 
Maximow,11 the interstitial collagenous 
tissue of the testes contains a network of 
blood and lymph vessels, some lympho­
cytes, monocytes, fibroblasts, fixed macro­
phages, mast cells, embryonic perivascular 
elements and undifferentiated mesenchy­
mal cells. It  is probable that the malignant 
transition to reticulum cell sarcoma takes 
place in the undifferentiated mesenchymal 
cells. This is followed by compression of 
the seminiferous tubules by the diffusely
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Fig. 1.—Section of the left testis of Case 2. This section is representative of all three 
reported tumours. Sheets of tumour cells largely replace the testicular tissue. The tumour 
cells infiltrate the seminiferous tubules and lift the basement membrane of the germinal epi­
thelium from the supporting connective tissue stroma. Special stains demonstrate a moderate 
increase in reticulin fibrils (H & E. x 80).
invading sheets of cells, invasion of lym­
phatics with spread to the regional lymph 
nodes, and hasmatogenous spread to dis­
tant organs such as the lungs, heart, tonsils, 
suprarenal glands and bone. Involvement 
of lymph nodes at distant sites occurred 
in both of our patients.
Because seminoma is much more com­
mon, and because reticulum cell sarcoma 
of the testis frequently behaves like semin­
oma, one is inclined to mistake the one 
for the other. This occurred in Case 2, in 
which the original pathological diagnosis 
was seminoma of the left testis. It was not 
until the patient was admitted to hospital 
five months later with swelling of the right 
testis that the diagnosis of reticulum cell 
sarcoma in both testes was made. The 
pathologist described a homogeneous grey- 
white tumour mass replacing and invading 
the testicular tissue, but limited by the 
thin capsule around the testis. The tumour 
was composed of pleomorphic cells with 
little or no cytoplasm and large irregular
nuclei. Moderate numbers of mitotic 
figures were present. The seminiferous 
tubules were compressed and atrophic. 
This picture is similar to that described in 
the literature.2, 8-13' 16,17 Cohen et al.2 put 
considerable diagnostic emphasis upon the 
observation that reticulum cell sarcoma 
does not invade the seminiferous tubules, 
but grows between the tunica propria 
causing compression and atrophy of the 
tubules, only penetrating at a few sites 
where the tubules were completely necro­
tic, whereas the tunica propria does not 
seem to be a barrier to seminoma cells and 
they are often seen within the tubules. 
Herbut,16 on the other hand, states that 
the tubules are permeated with lympho­
blastoma cells as they undergo degenera­
tion and atrophy due to encroachment. The 
two cases reported in this communication 
had tumour cells infiltrating the semini­
ferous tubules and lifting the basement 
membrane (Fig. 1). Special stains demon­
strated an increase in reticulin fibrils and
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helped to identify the tumours as reticulum 
cell sarcoma rather than seminoma.
Treatment consists primarily of orchi- 
dectomy with or without postoperative 
irradiation of adjacent lymph nodes. Where 
the disease has become widespread, nitro­
gen mustard therapy is occasionally of 
some value. We chose to give the first 
patient 0.1 mg./kg. daily for four days, 
and the second patient 25 mg. in one injec­
tion. Both patients were also given 40 
units of repository ACTH daily for 24 to 
48 hours before the nitrogen mustard, and 
during the course of treatment. This seems 
to reduce the adverse side effects of nitro­
gen mustard therapy. It also serves to re­
duce the possible antigenic effect of a 
sudden flood of reticulum cell protein into 
the circulation. This might stimulate an 
antigen-antibody response, and the appear­
ance of acquired hasmolytic anasmia due 
to red cell coating antibodies. Further, 
there is some evidence that patients who 
fail to respond to either the alkylating 
agents or corticosteroids alone may re­
spond when both these agents are used 
together, and it is possible that ACTH or 
cortisone therapy will allow a greater dose 
of nitrogen mustard to be given without 
depression of the bone marrow. Chlorpro- 
mazine or cyclizine hydrochloride were 
used to combat nausea caused by the treat­
ment. Larger amounts of nitrogen mustard 
have been used to treat other types of 
neoplasms such as metastatic carcinoma of 
the breast, lung or ovary, but it has been 
our experience that this is not without 
danger in the iymphomatous diseases. The 
bone marrow seems to be much more 
readily depressed by the chemotherapeutic 
agents when the patient suffers from 
lymphoma than when adenocarcinoma is 
present.
Treatment of these two patients was 
disappointing, since both had evidence 
of widespread metastases within a few 
months, and suffered a rapid downhill 
course. Both had a striking objective re­
sponse to nitrogen mustard but it was 
short-lived, re-enlargement of lymph node 
metastases occurring within seven to 14 
days of therapy.
The results obtained by Miller, Diamond
and Craver12 in the treatment of lympho­
sarcoma and reticulum cell sarcoma with 
chlorambucil ( P - (di - 2 - chlorethylamino) 
phenylbutyric acid) are encouraging. This 
alkylating agent may prove to be more 
effective than nitrogen mustard.
Lawrence and Lenson13 state that the 
life expectancy in reticulum cell sarcoma 
in any site is six to 24 months even with 
resection and irradiation, but Jenkinson et 
al.u  report only a 20% recurrence in two 
years in those patients receiving 2000 to 
3000 roentgens locally. Helwig15 found 
that 24% lived five years after surgical 
extirpation of the primary tumour. Law­
rence and Lenson13 reported a patient 
living 13 years after irradiation, and some 
instances of 20 year survival have been 
recorded. Reticulum cell sarcoma of bone 
has a better than average prognosis, 50% 
of patients living five years. In contrast, 
our two patients with primary tumour in 
the testis, had a rapidly progressive course, 
death occurring within eight to 10 months 
of the first awareness of a testicular mass.
Summary
Two cases of reticulum cell sarcoma, 
primary in the testis, have been presented. 
The disease is uncommon in comparison 
with other types of testicular tumours.
Reticulum cell sarcoma of the testis is 
frequently bilateral.
The pathological picture is characteristic 
and it can be readily differentiated from 
seminoma.
Treatment consists of orchidectomy, 
followed later by local radiation. When 
multiple metastases appear, the alkylating 
agents may be of value.
Primary reticulum cell sarcoma of the 
testicle has a poor prognosis in contrast to 
reticulum cell sarcoma arising in some 
other sites.
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Resume
Les tumeurs lymphomateuses primaires des 
testicules sont rares. A la clinique Mayo, Doek- 
erty et Priestley1 en ont rencontre seulement 
quatre sur 400 cas de tumeurs du testicule.
Au “Toronto Western Hospital”, durant les 20 
demieres annees, le departement de Pathologie a 
rapporte deux cas de reticulo-sarcome des testi­
cules parmi 52 cas de tumeurs testiculaires 
examines durant cette periode.
Cette tumeur est souvent bilaterale et se dis­
tingue assez facilement du seminome, du point de 
vue histologique.
L ’orchidectomie en constitue le traitement, 
suivie de radiotherapie locale. En presence de 
metastases, les agents alkylisants peuvent etre 
utiles. Le reticulosarcome primaire du testicule a 
un pronostic sombre contrairement a celui qui se 
developpe en d’autres sites.
BUTS DU TRANSPLANT0
“Le but du transplant que l’on poursuit en 
chirurgie biliaire ou pancreatique, lorsqu’on 
utilise un transplant, est double:
“1 ° II s’agit parfois de ponter un canal, c’est- 
a-dire de remplacer une partie de ce tube par 
un autre tube, preleve au niveau de l’intestin, 
sans cependant modifier ni le debut ni la 
terminaison du canal. Cette methode permet 
de sauvegarder Fappareil musculaire propre 
de la partie haute de la voie biliaire, par 
exemple (sphincter de Mirizzi), ainsi que de 
sa partie terminale (complexe oddien).
“2° II faut, d’autres fois, remplacer un en­
semble musculaire complexe sphincterien, a
" S t a l p o r t , J . ,  P r im o , G. e t  G reg oir , W.: L ’uti- 
lisation des transplants intestinaux en chirurgie, 
Acta chir. belg., Supp., 1: 20, 1960.
activite propre extremement precise.
“Ce complexe, ainsi que nous Taverns montre 
dans les travaux anterieurs (180, 158), est 
anime de mouvements rythmiques, consecutifs 
a un peristaltisme oriente du canal choledoque. 
Cette mobilite est d’ailleurs sous la depen- 
dance de diverses excitations nerveuses, soit 
directes, soit reflexes, ainsi que de nombreuses 
excitations medicamenteuses ou hormonales.
“II est bien certain que le remplacement 
d’un organe aussi complexe, par un trans­
plant intestinal, ne sera jamais qu’un pis aller.
“C'est precisement en raison de la com- 
plexite du probleme que de nombreuses solu­
tions ont ete preconisees.
“Le montage d’une anse jejunale en Y 
semble, dans Tetat actuel de nos connaissances, 
etre Tartifice qui permet de se rapprocher le 
plus des conditions physiologiques normales.”
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THE CLINICAL USE OF POLYVINYL SPONGE (IVALON) IN THE 
REPAIR OF OESOPHAGEAL HIATUS HERNIA0
M. H. W. FRIEDMAN, M.D., M.Sc. and
W. C. Ma c k e n z ie , M.D., C.M., M.S.(Surg.), F.R.C.S.JC], F.A.C.S., Edmonton, Alta.
T he problem of oesophageal hiatus hernia 
has received increasing attention during 
recent years. This condition is demon­
strated today with greater frequency by 
careful radiologists who are aware of the 
lesion, and it is also discovered by sur­
geons who palpate the oesophageal hiatus 
during a complete abdominal exploration. 
Despite many excellent reports concerning 
the repair of oesophageal hiatus hernia, 
including those of Harrington,1 Allison2 
and Sweet3 no surgical procedure has been 
uniformly adopted. The present study was 
undertaken to review certain anatomic and 
pathophysiological aspects of hiatal her­
nias, and to present a series of 17 patients 
in whom surgical treatment was performed 
utilizing Ivalon sponge as an adjunct in 
the repair.
Anatomic Features
Several anatomic structures are signifi­
cant; these are muscular, fascial, and peri­
toneal.4 The oesophageal hiatus is a tear­
shaped opening in the diaphragm produced 
in most instances by a splitting of the fibres 
of the right crus of the diaphragm (Fig. 1). 
The right crus commonly splits into a 
superficial layer forming the right margin 
of the hiatus, and a deep layer forming 
the left margin.3 This crus forms a muscu­
lar sling which supports the oesophagogas- 
tric junction and maintains the normal re­
lationship between oesophagus, diaphragm 
and stomach. Anteriorly the hiatus is 
strengthened by a decussation of muscular 
fibres and by the proximity of the central 
tendon of the diaphragm. The hiatus is 
relatively unprotected posteriorly where 
pressure will tend to enlarge the hiatus by 
splitting the crural muscle fibres along 
their longitudinal axis.
“ Presented at the Annual Meeting o f the Royal 
College of Physicians and Surgeons of Canada, 
Montreal, January 1960.
From the Department of Surgery, University of 
Alberta and the Surgical Service, University of 
Alberta Hospital, Edmonton, Alberta.
The phrencesophageal ligament is that 
portion of the deep fascia which passes 
from the under surface of the diaphragm 
through the oesophageal hiatus and at­
taches to the fascia propria of the oesopha­
gus about 3 cm. above the oesophagocar- 
diac junction.1 This ligament has received 
considerable attention in some descriptions 
of hernial repair.1, 6i 7
The peritoneal attachment at the oeso- 
phagocardiac junction is relatively loose 
anteriorly permitting invagination through 
the hiatus for several centimetres. This 
redundant tissue allows digital exploration 
of the hiatus by the surgeon at laparotomy 
and may form the source of a hernial sac.
Fig. 1.—Diagram illustrating diaphragmatic 
crura and oesophageal hiatus.
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Pathophysiology
The function of the oesophageal hiatus 
is to permit the passage of oesophageal 
contents into the stomach, and prevent 
reflux of gastric contents. The functional 
integrity of the hiatus is maintained by 
the oblique entry of the oesophagus into 
the stomach, an apparent oesophageal 
constrictor mechanism, and the muscular 
crural sling.
The slight angulation to the left of the 
distal oesophagus as it passes through the 
hiatus may act as a hinged valve mechan­
ism to prevent regurgitation. Gastric dis­
tension increases the acuteness of the 
angle, and in effect, closes the valve. The 
oblique entry also protects against hernia­
tion. Increased intra-abdominal or intra- 
gastric pressure tends to force the cardia 
and fundus of the stomach against the 
diaphragm, rather than through the hiatus.
Although the presence of an intrinsic 
sphincter in the region of the oesophago- 
cardiac junction is anatomically suspect, 
physiological studies have indicated the 
existence of a constrictor mechanism in 
the lower oesophagus just above the dia­
phragm.8 This inferior oesophageal con­
strictor may act synergistically with the 
crural muscular sling to prevent gastric 
reflux.9
The crural sling encloses the lower 
oesophagus and maintains the size of the 
hiatal opening. It also provides active as 
well as passive resistance to dilatation of 
the hiatus. Active contraction of the mus­
cular crus compresses the distal oesopha­
gus, pulls it downward and narrows the 
oblique angle of entry into the stomach.
An oesophageal hiatus hernia is primarily 
a mechanical deformity and not a disease 
entity. The simplest classification is that of 
Allison.2 Sliding hiatus hernia is the com­
monest form in which there is a direct 
herniation of the stomach through an en­
larged hiatus with displacement of the 
oesophagocardiac junction above the dia­
phragm. A paraoesophageal hernia involves 
a protrusion of stomach through the hiatus 
alongside the oesophagus. The oesophago­
cardiac junction maintains a relatively nor­
mal position. A true hernial sac may or 
may not be present, and multiple varia­
tions and combinations of these hernial 
types are found.
The aetiology is indefinite in most 
patients with hiatal hernias, but predispos­
ing factors include congenital anomalies, 
trauma, obesity, increased intra-abdominal 
pressure, and atrophy or disease affecting 
the anatomic supports of the hiatus. The 
incidence of this condition has been re­
ported as high as 9% in a large series of 
patients who have had roentgenographic 
studies of the upper intestinal tract.10
C linical  Study
There were 12 women and five men 
in this series. All were over 38 years of 
age, and 13 were over 50 years. The oldest 
patient was 75. Obesity was present in 
either moderate or severe degree in 11 
patients and a determined effort was made 
to have these patients reduce weight be­
fore surgical intervention.
Hiatus hernia has been termed “the 
great masquerader” of the upper abdomen 
and its symptoms may mimic those of gall­
bladder disease, peptic ulcer, pancreatitis, 
malignancy of the stomach or oesophagus 
and coronary artery disease. Differentia­
tion is often difficult and complicated by 
the concomitant presence of these condi­
tions, particularly gallbladder and coron­
ary artery disease. A history of one or both 
of these latter conditions was found in 
seven of our patients. Saint’s triad, the 
coexistence of hiatus hernia, cholelithiasis, 
and diverticulosis, was not discovered in 
any of our patients, although it has been 
recorded in 10% to 15% of patients in a 
large series.11
Indigestion, heartburn, postprandial epi­
gastric or substemal distress, flatulence 
and nausea were present to some degree 
in all of our patients. A characteristic fea­
ture of hiatal hernia is the exacerbation 
of symptoms when lying down, particularly 
at night, or on bending forward. Either or 
both of these symptoms, found in all pa­
tients in this study, denote the presence 
of reflux oesophagitis and implicate a 
sliding component of the hiatus hernia.
Hiatal hernias tend to progress and 
develop symptoms and complications, par­
ticularly in the older age groups.12 Reflux
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oesophagitis is the commonest complication 
and symptomatically was present in all of 
our patients. Haemorrhage, either occult or 
gross, occurred in nine cases. Frank ulcera­
tion was found in two patients. Incarcera­
tion of the hernia was present in three 
patients. Strangulation, gangrene and per­
foration is a rare but highly lethal com­
plication13 which did not occur in any 
patients in this series.
T r ea tm en t
The incidental finding of an asympto­
matic hiatus hernia does not justify opera­
tive intervention. Size of the hernia and 
symptoms are unrelated. Conservative 
management includes postural instruction 
to prevent reflux oesophagitis, weight re­
duction when obesity is present, and an 
ulcer type of regimen. We have found the 
use of alkalis, particularly those which may 
be kept in the mouth and allowed to dis­
solve and trickle down the oesophagus, to 
be effective in the control of symptoms. 
Anticholinergics, such as Probanthine, are 
useful at bedtime to reduce gastric secre­
tion at night.
Indications for surgical repair include 
increasing symptoms, lack of response to 
medical management, and the develop­
ment of complications.14
T echnique
Either a transabdominal or a transthor­
acic approach may be utilized in the re­
pair of an oesophageal hiatus hernia.1’ 15’ 10 
Our preference is a transabdominal ap­
proach for these reasons:
1. We believe that reduction and repair 
of the hernia in most instances is easier, 
safer and more effectively performed 
through the abdomen. This is indirectly 
acknowledged by proponents of the thor­
acic route who frequently employ a coun­
ter incision in the diaphragm to allow 
access to the peritoneal cavity.1’ 7
2. Exploration of the abdominal contents 
to exclude or treat concomitant disease is 
advisable, particularly when bleeding is a 
complication.
The transabdominal approach was util­
ized in all patients in this series except 
one. In this patient, the transthoracic ap­
proach was employed to determine the 
feasibility of using an Ivalon patch in the 
repair by this route. This technique was 
applicable by the transthoracic approach.
Satisfactory exposure was obtained in 
our patients with a high midline or left 
rectus incision. The left lateral ligament of 
the liver was divided, and the left hepatic 
lobe retracted medially.
The principles of surgical repair of an 
oesophageal hiatus hernia are reduction of 
the hernia, elimination of the sac and res­
toration of the anatomic functional integ­
rity of the oesophageal hiatus. The hernia 
in our patients was readily reduced and 
the stomach replaced below the dia­
phragm. When a true hernial sac was 
found, the redundant peritoneum was 
either excised or utilized in the repair.
Restoration of an intact oesophageal 
hiatus required narrowing of the dilated 
hiatus, restoration of the oblique oesopha- 
gocardiac angle, and support of the repair 
to prevent recurrence. At operation the 
defect was most often in an oblique, and 
occasionally in a transverse plane (Fig. 2). 
The enlarged hiatal opening was reduced 
in size by approximation of the crura on 
both sides of the oesophagus. The accurate 
placement of these crural sutures restores
Fig. 2.—Drawing shows enlarged oesophageal 
hiatus. CEsophagocardiac junction is retracted in- 
feriorly. Freed phrencesophageal ligament presents 
an apron-like appearance.
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Fig. 4.—Photograph of compressed Ivalon 
sponge cut into “C” pattern.
Fig. 5.—Completed repair showing Ivalon pros­
thesis sutured in position.
it may be attenuated, friable and torn 
during the operative manipulation. In 
these patients, the use of a carefully placed 
prosthetic material as a support to the 
repair is of particular advantage.
Polyvinyl formalinized sponge (Ivalon) 
was used experimentally in dogs for this 
purpose by Cooley, Grindlay and Clagett 
in 1957.4 Their results were satisfactory.
The Ivalon used in our series is obtained 
as a porous block which is soaked and 
dried to eliminate any residual formalin. A 
portion of the sponge is then cut to the 
desired size, moistened, compressed in a 
metal press and autoclaved. These flat 
prostheses were cut in a C-shape at the 
time of operation to fit around the repaired 
hiatus on the under surface of the dia­
phragm (Fig. 4). With the open end of the 
“C” facing medially, the prosthesis was su­
tured in position. An outer layer of sutures 
provided anchorage to the diaphragm, and 
an inner layer of sutures attached it to the 
phrenoesophageal ligament or to the inner 
margin of the hiatus (Fig. 5).
This technique was utilized in 17 of 
those patients with oesophageal hiatus 
hernia who underwent surgical repair at 
the University of Alberta Hospital since 
1955. External drainage of the operative 
area was employed initially, but was found 
to be unnecessary and was discontinued.
Fig. 3.—Stage of repair before insertion of pros­
thesis.
the oblique angle of the oesophagocardiac 
junction.
We believe that this muscular repair is 
insufficient in most instances. A fascial 
support was provided by suture of the cut 
edge of the phrenoesophageal ligament 
with or without peritoneum to the under­
surface of the diaphragm (Fig. 3). This 
provided a restraining cuff around the dis­
tal oesophagus. Unfortunately, in many pa­
tients the phrenoesophageal ligament may 
be difficult or impossible to delineate, or
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R esu lts
There was no operative mortality in this series, and all patients have been followed up since the time of operation. Ten pa­
tients have remained completely well with 
no symptoms and three patients have 
symptoms attributable to other causes. The 
remaining four patients developed symp­
toms of dysphagia. Three of these patients 
early in the series required one bougie 
dilatation while in hospital, and were well 
thereafter. In only one patient was dys­
phagia a late complication at six months, 
and she also responded well to bougienage (Fig. 6).
Transient postoperative pneumonitis oc­
curred in two patients. Ventral hernia was 
a late complication in three patients. In 
one of these, this was the third upper 
abdominal procedure and the second re­
pair for hiatus hernia. In the other two 
obesity was a marked feature with failure 
to respond to a weight reduction regimen.
D iscu ssio n
The symptoms of oesophageal hiatus 
hernia in most patients are not due to the 
hernia per se but are caused by the oeso­
phagitis associated with reflux of gastric 
contents. Ulceration, stenosis and haemor­
rhage may develop. Surgical intervention is 
indicated when a complication occurs 
which fails to respond to medical manage­
ment. Surgical morbidity and mortality are relatively low, and the results of modern 
techniques of direct hernial repair are generally satisfactory.
In 1957, Cooley, Grindlay and Clagett4 
suggested the use of an Ivalon prosthesis 
to strengthen the standard surgical repair 
in those patients with marked enlargement 
and distortion of the oesophageal hiatus, 
and associated weakness or absence of the 
phrenoesophageal ligament. In their experi­
mental study in dogs the hiatus was manu­
ally dilated, the phrenoesophageal ligament 
was completely severed and a muscular 
crural repair was performed. This repair 
was reinforced with an Ivalon patch su­
tured to the under surface of the dia­
phragm and to the fascia propria of the 
oesophagus. In our patients the central 
portion of the Ivalon prosthesis was su­
tured to the phrenoesophageal ligament or 
the inner margin of the reconstructed 
hiatus, since direct attachment to the 
oesophagus was felt to be undesirable.
Ivalon has also been used successfully by 
Pesek and Keely17 in 1958, to repair large 
diaphragmatic defects produced experi­
mentally in dogs. There are numerous
Fig. 6.—Composite barium meal roentgenogram; (left) preoperative film illustrating herniated stomach above diaphragm, (centre) postoperative film at six months shows nar­rowed distal oesophagus (note bolus of food in lower oesophagus), and (right) final film following bougie dilatation. Dysphagia has been relieved.
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advantages to Ivalon sponge as a pros­
thetic material. It is relatively inert to 
tissue reaction, but acts as a scaffolding 
for the ingrowth of fibrous tissue with 
which it becomes incorporated. Ivalon is a 
tough resilient material which is pliable 
and readily sutured. It has little tendency 
to excite fluid collections or abscess forma­
tion.
The recurrence rate of hiatal hernias has 
varied a great deal in the literature, but 
has been reported as high as 40% by 
Husfeldt.18 An encouraging feature of this 
preliminary report is the absence of recur­
rence at this time in our small series. How­
ever, the follow-up period is still too short 
to be of significance. Three patients are 
within one postoperative year, and 14 pa­
tients have been followed up from one to 
five years since operation.
It is obvious from this study that there 
are two complications which have occurred 
with greater frequency than one would 
expect or desire. Dysphagia was present 
early in the series when the prosthesis was 
applied too close to the oesophagus and the 
resulting hiatus was inadequate. This has 
been corrected in later repairs. By leaving 
a gap of about one-eighth of an inch be­
tween the oesophagus and the inner margin 
of the encircling prosthesis, stenosis and 
dysphagia can be avoided. The other com­
plication, that of ventral hernia, may be 
eliminated by insisting on weight reduc­
tion before the operative procedure. An 
alternative method is the use of the trans­
thoracic approach in very obese patients 
with recurrent hiatus hernia.19
Despite these complications, our results 
to date have generally been satisfactory. 
We believe that the clinical use of Ivalon 
sponge as an adjunct in the surgical repair 
of oesophageal hiatus hernia is worthy of 
consideration.
Su m m a r y
The use of a prosthetic material may be 
a valuable adjunct in the standard surgical 
repair of oesophageal hiatus hernia.
Compressed C-shaped patches of Ivalon 
sponge were utilized for this purpose in a 
series of 17 patients with hiatal hernia in 
whom operative repair was performed.
Results have been generally satisfactory 
to this time. Dysphagia developed as a 
transient postoperative complication in sev­
eral patients, but can be avoided by careful 
placement of the prosthetic material.
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R esu m e
La presente etude a pour but de reviser certains 
aspects anatomiques et physio-pathologiques des 
hernies de l’hiatus oesophagien et de presenter une 
serie de 17 malades dont la correction chirurgicale 
a ete additionnee d’une prosthese d’lvalon.
Posterieurement 1’hiatus n’est relativement pas 
a l ’abri oil une pression aura tendance a l’elargir 
par separation longitudinale des fibres du pilier 
droit. La projection peritoneale a la jonction 
caxdio-oesophagienne qui etait relativement lache 
favorise la formation d’un sac hemiaire.
Le role de 1’hiatus est de permettre le passage 
du contenu oesophagien dans l’estomac et de pre- 
venir le reflux gastrique. L’integrite fonctionnelle 
est assuree par l’obliquite de la jonction cesophago- 
gastrique, par un mecanisme constricteur cesopha- 
gien probable, et par le support des piliers.
L ’etiologie est indeterminee chez la plupart des
malades porteurs d’hemie hiatale. Les symp- 
tomes sont la plupart du temps dus a l’oesophagite 
causee par le reflux gastrique. L’intervention ohi- 
rurgicale est indiquee lorsque le traitement medi­
cal ne pent enrayer la complication.
Les principes de la reparation chirurgicale com- 
prennent la reduction de I’hernie, l’ablation du 
sac et le retablissement de 1’integrite anatomique 
et fonctionnelle de l’hiatus oesophagien. L’orifice 
est retreci par rapprochement des piliers diaphra- 
gmatiques, additionne de la juxtaposition du liga­
ment phrenoesophagien a la face inferieure du 
diaphragme. Dans bien des cas, ceci est de reali­
sation difficile; d’ou l’utilisation d’une prothese 
d’lvalon en forme de “C” taillee et comprimee 
prealablement, qui est fixee par son bord convexe 
au diaphragme et par son bord concave, au liga­
ment phrenoesophagien (Fig. 5 ).
Cette technique a ete utilisee chez 17 malades 
et les resultats ont ete generalement bons. On 
observa de la dysphagie post-operatoire transitoire 
chez quelques patients, laquelle peut etre eliminee 
par la mise en place minutieuse de la prothese.
U RIN A RY D IV ER SIO N "
“Broadly considered, the term urinary diver­
sion indicates the changing of the normal 
course of urinary flow from the kidney to the 
body exterior by surgical alterations of its 
proper channels, or by conversion to others, 
surgically created for the purpose or both. 
Technical procedures for its accomplishment 
may be limited and simple or extensive and 
complex. The simple limited techniques (for 
example, urethrotomy, cystotomy, cutaneous 
ureterostomy and nephrostomy), are in the 
main fam iliar because of early development 
and long usage. The more recently devised 
diversionary procedures are not, because to 
a large extent they are still in the category 
of surgical innovations, and concerning them 
there is less general knowledge and consider­
able speculation. As their usage increases, 
some of them  will no doubt be discarded and 
others accepted and standardized according 
to particular indications.
“It is the purpose of this writing to examine 
as comprehensively as possible, certain of the 
more promising of recently developed tech­
niques for urinary diversion. This is done in 
the hope that such will prove of value to some 
in the management of disorders where the
“Cr o w l e y , R. T. and Sw ig a r t , L. L .: Am. J. 
Med. Sc., 240 (No. 2 ) : 232, 1960.
procedure may be essential to palliation for 
cure.
“G EN ERA L CO N SID ERA TIO N S. It may 
be generally stated that while the procedures 
for urinary diversion have changed, the indi­
cations for its performance have not. These 
indications may be largely included under a 
single indication with a few additional ones. 
This is actual or impending obstruction of 
urinary flow through its normal channels. Con­
genital anomalies, inflammation, metabolic dis­
orders, and neoplasms may all produce ob­
struction of the various parts of the urinary 
tract. These causes represent theoretically an 
almost limitless variety of etiological agents 
of urinary obstruction, all having the common 
feature of impending or occluding urinary 
flow through the various components of the 
urinary tract. There are, however, other indi­
cations for diversion, far less frequently en­
countered which are not obstructive in charac­
ter. One of these is in conditions where 
diversion of urinary flow is advisable to create 
conditions optimal for healing of lesions 
incident to trauma or inflammation. The other 
is for the relief of disorders in which severe 
pain is produced by urinary flow through the 
normal channels. Thus, the principal indica­
tions for urinary diversion may be included 
under one, a consideration of any two, or all 
three of the following: (1) relief of impending 
or actual obstruction, (2) the promotion of 
healing, (3) the elimination of pain. . . .”
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HYDROCEPHALUS: A SHUNT BETWEEN THE VENTRICLE 
AND STENSON’S DUCT
DWIGHT PARKINSON, M .D .° and K. K. JAIN, M .D .,t W innipeg, Man.
A n  excellent review of the various shunt­
ing procedures employed to date in the 
surgical treatment of hydrocephalus, with 
their advantages and disadvantages, has re­
cently been published.1
Amelioration of the hydrocephalic head 
is difficult to assess. There are no standard 
measures of anticipated progress for any 
given type of case; hence, short term or 
long term improvements are related with 
difficulty to therapeutic efforts. Occasion­
ally, lesions arrest spontaneously or with no 
other treatment than repeated lumbar 
punctures, or maintain an arrest after re­
moval of a shunt no longer functioning. 
Hence we are at present without data 
regarding the end-result of various types 
and degrees of hydrocephalus with or with­
out shunts for any given length of time.
The concept of shunting the hydroce­
phalic fluid into Stenson’s duct developed 
during a casual conversation with Dr. 
Harold Rice some eight years ago. The 
advantages are that this is a surgically 
simple procedure without sacrifice of a 
vital organ and without loss of body fluid 
or electrolytes.
In the approach to this proposed pro­
cedure several unanswered questions pre­
sented. It was unknown at what age Sten­
son’s duct became patent and at what age 
the parotid glands began to function. It was 
unknown what would happen to the nor­
mal parotid gland if the duct were ligated. 
It was not known how long a duct would 
tolerate a polythene tube nor whether it 
would tolerate the cerebrospinal fluid bath­
ing its mucosa. It was not known at what 
head of pressure the muscular opening of 
Stenson’s duct would relax. A search of the 
literature and interrogation of surgical, an­
atomical, and physiological colleagues 
failed to provide answers to these prob­
lems. Several experiments were performed 
on dogs, and numerous stillborn infants
‘’Department of Surgery, Faculty of Medicine, 
University of Manitoba.
t  Assistant Resident, Neurosurgery, Winnipeg
General Hospital.
were dissected over a period of three years. 
It was found that at the age of three 
months the human parotid duct was micro­
scopically patent and at seven months the 
duct had a lumen which would admit a 
No. 22 needle. The greatest concern was 
the unknown behaviour of the parotid 
gland following ligature of the duct. The 
possibility of parotitis with infection 
ascending up the tube to the brain, held 
our hand in attempting this procedure on 
humans, although we demonstrated that in 
dogs, ligature resulted in no sequelae other 
than a very prompt atrophy of the gland.
Surgical Procedure
A small incision is made above the zy­
goma just in front of the ear to accommo­
date burr hole entrance into the dilated 
temporal horn. A larger curved incision is 
then made below the zygoma in front of 
the ear, exposing the pyramidal portion of 
the parotid gland, the facial nerve branches 
and the parotid duct. Initially one might 
have difficulty in finding Stenson’s duct in 
an infant. It was found at a much lower 
level than anticipated from the anatomy 
books and was only located after rolling 
out the buccal fat pad from in front of the 
masseter muscle. The duct was then clearly 
visible coursing back over the surface of 
the masseter into the pyramidal projection 
of the parotid gland. It lies deep to the 
seventh nerve branches but these posed no 
problem in any of the exposures to date. 
As the duct is incised it can be seen to 
constrict to an extent that the lumen be­
comes invisible. After waiting a few mo­
ments the lumen relaxes and a polythene 
tube which will accommodate a No. 22 
needle can be teased into the lumen using 
a technique similar to that of threading 
an indwelling catheter in a baby’s cutdown. 
It has been our practice to create a small 
bend in this tube. This is done by thread­
ing a wire stent into the tube, bending both 
to the desired shape, then placing both 
tube and wire in boiling water for a minute 
and then in cold water. The wire is then
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Fig. 1.—Drawing of surgical exposure with ear to left and burr hole just above zygoma. 
Note the telescoped polythene tube passing over the facial nerve branches before entering 
the ligated parotid duct just before it passes beneath the buccal fat pad indicated by the 
outline with lines and dots.
removed and the tube resumes and retains 
the desired curvature. The tube is firmly 
anchored with silk sutures after which a 
larger tube which will accommodate a No. 
18 needle, is anchored into the ventricle 
by suturing it to the dura and threading it 
through a tunnel between the two incisions. 
The patency of both ends of this shunt can 
now be tested in situ, without undue man­
ipulation. The tubes are then cut to the 
appropriate length and fitted snugly to­
gether without unnecessary manipulation 
of either anchored end. The surgeon is thus 
assured of the patency of the system with 
a minimal amount of final manipulation 
(Fig. 1).
It was noted at operation that a column 
of water approximately 80 mm. in height 
would build up before Stenson’s duct re­
laxed, after which there would be a very 
free rundown to a level of approximately 
30 mm. This of course, was in the anaesthe­
tized patient.
Three human patients have been sub­
jected to this procedure to date; two in­
fants who were virtually hydrancephalic 
with complete transillumination of the 
head, and one adult in terminal condition 
with a midbrain tumour. In all three the 
shunt functioned perfectly for approxi­
mately three months, and then ceased to 
function. At autopsy the lumen of Stenson’s
January 1961 HYDROCEPHALUS 185
duct was occluded with granulation tissue 
just distal to the end of the polythene tube. 
It is not known whether this granulation 
tissue developed in response to the pres­
ence of the polythene tube or to the pres­
ence of the spinal fluid bathing the duct 
surface.
In summary, a ventriculo-Stenson’s shunt 
has the advantage of surgical simplicity 
without sacrifice of any vital organ and 
with preservation of electrolytes. As yet it 
has not been demonstrated that Stenson’s 
duct will tolerate a tube and/or cerebro­
spinal fluid for any significant length of 
time. It is planned to investigate the suit­
ability of other materials as they become 
available at the required calibre, and it is 
hoped that other surgeons may consider 
investigation of this procedure and im­
prove its technique.
Su m m a r y
Experience with shunting of spinal fluid 
from hydrocephalic ventricles to Stenson’s 
duct is presented. This route has the ad­
vantage of surgical simplicity, without 
sacrifice of a vital organ or loss of body 
electrolytes. However, to date none of these 
shunts has functioned for more than three 
months. Their failure has been due to 
occlusion of the duct by granulation tissue 
distal to the tip of the polythene shunt. It 
is not known whether this reaction is due
to the presence of the spinal fluid or to the 
polythene foreign body.
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Resume
L ’evaluation des traitements palliatifs de 
l’hydrooephalie presente quelques difficultes puis- 
que l’histoire naturelle de cette affection n’est pas 
encore completement connue. Dans certains cas 
on observe un arret spontane dans revolution de 
la lesion a la suite de ponetions lombaires repetees 
ou meme longtemps apres le blocage d’un drain 
de derivation. L ’intervention decrite ici consiste a 
etablir une communication entre une com e tem- 
porale et la bouche par le truchement d’un tube 
de polythene relie au canal de Stenson. La voie 
d’acces emprunte une petite incision au-dessus du 
zygoma immediatement en avant de 1’oreiUe. Il 
s’agit en realite de deux tubes de calibres legere- 
ment differents; le plus petit est insere dans le 
canal et fixe en place, I’autre, relie au ventricule 
par un petit volet, est solidement attache a la 
dure-mere. Apres s’etre assure de la permeabilite 
de la lumiere de chacun, l’operateur reunit les 
deux bouts libres en les inserant l’un dans 1’autre. 
Dans trois cas ou il en a fait l’application, l’auteur 
a constate que cet appareil a fonctionne pendant 
environ trois mois apres quoi la lumiere du canal 
devint obliteree par du tissu de granulation. Il n’a 
pu etablir si cette reaction de l’epithelium du 
Stenson venait du contact avec le polythene ou de 
la presence de liquide cephalorachidien. Le p re­
cede se recommande par sa simplicity.
PH O N O C A R D IO G R A P H IC  FEATURES 
OF A T R IA L  SEPTAL D E F E C T 0
“ . . . The developm ent o f safe and effective 
surgical technics for the closure o f  atrial septal 
defects has increased the importance of accur­
ate preoperative diagnosis. This lesion is com ­
m on and, especially in younger patients, the 
physical signs may occasionally simulate those 
o f a normal patient with a functional systolic
" E isen berg , R. an d  H u ltg r e n , H . N.: Circula­
tion, 20: 490, 1959.
murmur. Ancillary diagnostic m ethods that 
might obviate the need for cardiac catheteriza­
tion w ould therefore be valuable. Atrial septal 
defect is characterized by a large left-to-right 
shunt with increased b lood  flow  across the 
tricuspid and pulm onic valves and by  delayed 
electrical depolarization o f the right ventricle 
resulting usually in a pattern o f  incom plete 
right bundle-branch block in the electro­
cardiogram. Since both these features m ay 
produce distinctive changes in the heart 
sounds, phonocardiography m ay be  an im ­
portant technic in the correct diagnosis o f  this 
lesion. . .
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ENTEROGENOUS CYSTS OF THE DUODENUM*
ADOLPHE GLAY, M.D., J. J. DINAN, M.D. and STANLEY C. SKORYNA, M.D.,
Montreal
E nterogenous cysts of the duodenum rep­
resent a rare developmental abnormality. 
Gross10 and other authors included them 
correctly in the entity of duplications of 
the alimentary tract. However, enterogen­
ous cysts of the duodenum deserve special 
consideration, due to two factors: (1) Their 
anatomical location and differences in sur­
gical treatment related thereto, and (2) 
their relationship to the biliary system and 
possible significance of this in the physio- 
pathology of biliary drainage into the 
duodenum.
E mbryological Considerations
In order to be designated as a true 
enterogenous cyst, this developmental 
abnormality must exhibit, according to 
Gross10 and Du Toit,7 the following char­
acteristics: (a ) It should be attached to 
the segment of the alimentary tract in 
question; (b ) it must possess a smooth 
muscle coat; (c ) it should be lined by 
mucosal epithelium resembling that of the 
alimentary tract, although not necessarily 
that portion which is adjacent to it. The 
majority of enterogenous cysts of the duo­
denum reported so far were intramural 
and it appears that the suggestion of Lewis 
and Thyng12 and Bremer5 as to the origin 
of intestinal duplications is most applicable 
in this respect.
Lewis and Thyng12 based their theory 
on the minute epithelial buds, located 
chiefly on the antimesenteric aspect of the 
primitive gut, which can be observed in 
embryos at the end of the second month; 
these can unite with the intestinal lumen 
by a stalk or become completely detached. 
Normally these epithelial elements become 
completely obliterated. Continuous evolu­
tion and secretory function of these rests 
lead to cystic formation.
Bremer’s theory5 is based on observa­
tions in six to seven-week-old embryos,
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in which he observed active proliferation 
of the intestinal lumen, i.e. the so-called 
“solid stage”. The “solid stage” never in­
volves the entire primitive gut but is dis­
tributed rather segmentally.3 The epithelial 
cells secrete droplets of fluid which form 
intercellular vacuoles. Coalescence of these 
vacuoles re-establishes the lumen of the 
gut. It appears feasible that some of these 
epithelial elements may fail to merge with 
the intestinal lumen and subsequently 
form an enterogenous cyst. Gross10 empha­
sized the fact that duplication of the ali­
mentary tract may occur between various 
layers of the wall or may be immediately 
adjacent to the bowel wall. In the case 
of enterogenous cysts of the duodenum, 
the usual location of the cystic structure is 
intramural.
Clinical and Pathological D ata
Enterogenous cysts of the duodenum are 
found much less frequently than benign 
tumours of the duodenum, a group of 
lesions of immediate importance as far as 
differential diagnosis is concerned. Also- 
brook2 compiled a survey of 80 cases of 
benign duodenal tumours (including ade­
nomas, myomas, pancreatic cysts, and rare 
tumours arising from various elements of 
the duodenal wall) and observed one case 
of an enterogenous cyst of the duodenum. 
In the series of duplications of the alimen­
tary tract reported by Gross10 the incidence 
of enterogenous cysts was approximately 
2%. The most frequent site reported in 
the literature appears to be the second 
portion of the duodenum, although cases 
of cysts of the first portion have also been 
reported.14 Usually one cyst is present, 
although Peple14 found two enterogenous 
cysts located adjacently. The enterogenous 
cysts are commonly oval in shape, their 
size varying from 4 cm. to 8 cm. in the 
longitudinal diameter. Their usual position 
is at the mesial aspect of the gut, although 
they have been found also in the lateral 
wall. The wall of the cyst consists of a 
layer of epithelium with various amounts
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of underlying smooth muscle surrounded 
by a thin fibrous layer. In the portion of 
the cyst adjacent to the lumen, this ar­
rangement produces a double layer of in­
testinal epithelium, with interposed smooth 
muscle elements. The epithelial lining of 
the cyst is similar to that of the duodenum. 
The epithelium may be atrophic due to 
intra-luminal pressure effects in larger 
cysts or it may exhibit inflammatory and 
haemorrhagic changes. The content of the 
enterogenous cysts of the duodenum is 
usually a clear, mucoid secretion, although 
in several cases, bile6 and even biliary 
calculi have been found.9' 15
The clinical symptoms are not typical. 
Most patients complain of pain in the epi­
gastrium or right hypochondrium, occa­
sionally radiating to the back. The pain is 
not definitely related to food intake, al­
though it usually occurs at least one hour 
after meals or later. Nausea and vomiting 
are almost uniformly encountered in these 
patients, the degree of severity of symptoms 
depending on the extent of duodenal ob­
struction and interference with passage of 
food through the duodenum.
Generally, the symptoms are intermittent 
in character and sometimes can be traced 
to infancy. The vast majority of reported 
cases occurred in children and young indi­
viduals, although cases have been reported 
up to the 69th year of age.
Radiological F indings
Radiological examination following a 
barium meal discloses an ovoid filling 
defect of smooth and regular outline, usu­
ally located in the posteromedial aspect of 
the descending portion of the duodenum. 
The duodenal segment in question appears 
dilated, with patency of the intestinal 
passage preserved along the lateral border 
of the cyst. The enterogenous cyst usually 
exhibits some elasticity and slight compres­
sion of the cyst wall can be observed on 
passage of the food bolus. The duodenal 
mucosal pattern is well preserved and 
shows no evidence of the central umbili- 
cation typical of many cases of aberrant 
pancreatic tissue and connective tissue 
tumours.
The differentiation from various benign
duodenal tumours is difficult and some­
times impossible. The chief radiological 
sign of importance appears to be a certain 
elasticity and compressibility of the cyst 
wall, which is related to the liquidity of 
contents. Differentiation from malignant 
lesions of this region usually presents no 
problem: in the latter the fixation, irregu­
larity or destruction of the contour are 
typical.
Surgical Treatment
The most satisfactory treatment of en­
terogenous cysts of the duodenum is com­
plete excision. The cyst can be approached 
by longitudinal duodenectomy of the an­
terolateral wall and incision of the mucosa 
of the duodenum overlying the cyst. The 
cyst is then separated by blunt dissection 
from the adjacent elements of the duodenal 
wall. Particular attention should be paid to 
any ductal or stringy elements entering the 
cyst wall, as communication with the 
biliary tree has been described, and com­
munication with the pancreatic ductal 
system is possible.
It seems advisable to implant the open­
ing of any undiagnosed ductal structures 
into the duodenal lumen. Following the 
incision, the intramural space is obliterated 
by approximation of the mucosal layer 
with interrupted catgut sutures.
Excision of the cyst is not always 
possible because of its size or proximity to 
the common bile duct or pancreatic duct 
openings. In such cases, the best policy 
appears to be that adopted by Gardner 
and Hart8 who established a wide window 
in the duodenal wall overlying the cyst to 
ensure adequate and permanent drainage 
of the cyst contents into the intestinal 
lumen. Gross10 has emphasized that the 
“window drainage” should be not only of 
ample width, but also located preferably 
in the most dependent portion of the cyst.
Following this procedure, the Wangen­
steen suction tube can be usually manipu­
lated into the duodenal lumen to ensure 
decompression of the adjacent segment of 
the gut. The anterior duodenal wall in­
cision is then closed transversely by two 
layers of sutures. In cases with extensive 
cysts and difficult dissection, establishment
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Fig. 1.—Roentgenogram taken in erect position 
before operation. A large oval-shaped filling 
defect in the second portion of the duodenum is 
visible. Deformity of the duodenal cap, related to 
a peptic ulcer, is also present.
of a gastroenterostomy may be indicated.
Co-existence of the cyst with a gastric 
or duodenal ulcer merits particular con­
sideration. Such an association was found 
in one of the reported cases, as well as in
Fig. 2.—Roentgenogram taken in prone position 
before operation. Note the regular outline of the 
enterogenous cyst.
Fig. 3.—Posterior-anterior projection, with pa­
tient in prone position. The mucosal pattern of 
the duodenum is preserved; it is normal in the 
upper segment of the second duodenal portion 
and stretched by the cyst in the lower segment.
the case presented in this publication. In 
both instances the cyst was located in the 
duodenum, interposed between the papilla 
of Vater and the ulcer. It is therefore pos­
sible that some interference with biliary 
reflux into the duodenum acted as a con­
tributing factor in the ulcer formation.
Review of Recently Recorded Cases
Mendl and Tanner13 recorded 20 cases 
up to 1953. Poison and Isaac15 were able 
to locate two further cases and added one 
of their own. We were able to locate four 
additional cases published subsequently in 
the literature,1’ 4-6’ 11 so that a total num­
ber of 27 have been reported on to date. 
The most recently reported cases presented 
the following features. A two-month-old 
baby with a large enterogenous cyst in­
volving the first and second duodenal por­
tion was reported by Adams.1 Baroody 
et al.* described a 19-year-old girl with a 
solitary cyst of the descending portion of 
the duodenum. In DuBerger’s case® the 
cyst of the second duodenal portion com­
municated with the biliary system and con-
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Fig. 4.—Photomicrograph of a section of part of the wall of an enterogenous cyst of the duodenum. The normal duodenal wall is on the periphery and includes mucosa, muscu- laris mucosae, submucosa and muscle wall. The central cavity represents the enterogenous cyst, which is lined by a duodenal type mucosa resting directly on the muscle coat of the 
duodenal wall.
tained bile. Other cases of communication 
of the enterogenous cyst with the biliary 
duct were those of Gordimer and Blue- 
stone9 and Poison and Isaac;15 in both, 
biliary calculi were present in the cystic lumen. Kirtley and Matuska11 described 
the case of a 40-year-old man with an enterogenous cyst of the descending duo­
denum.
C ase R eport
The history of a case of enterogenous cyst 
encountered recently in St. M ary’s M em orial 
Hospital follows: a 25-year-old white m an was 
adm itted to the hospital with a history of 
interm ittent upper abdom inal distress of two 
years’ duration. The pain did not appear to 
be definitely related  to food intake, though  it 
had never occurred earlier than  an  hour
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Fig. 5.—Roentgenogram in prone position, taken 
eight weeks after operation. The second duodenal 
portion is of normal appearance. The duodenal 
cap is seen in a phase of contraction; no ulcer 
crater is present.
following a meal. It was localized in the epi­
gastrium and right hypochondrium. The 
patient stated that he frequently felt nause­
ated but did not vomit. Six months before 
admission to hospital, the patient had radio­
graphs taken elsewhere and a diagnosis of a 
duodenal ulcer was made. The patient was 
placed on a standard ulcer regimen and medi­
cation, without subsequent evidence of ulcer 
healing. On admission to St. Mary’s Hospital, 
physical examination disclosed right epigastric 
tenderness on palpation. Total gastric acidity 
was increased, but free acid was within 
normal limits. Radiological investigation de­
monstrated an oval-shaped filling defect on 
the medial aspect of the descending portion 
of the duodenum, which could be observed 
following a barium meal. The defect was 
characterized by a smooth outline and relative 
compressibility on passage of the contrast 
medium. The patency of the duodenum was 
preserved along the anterior and lateral bor­
ders, though the lumen was partially ob­
structed; the duodenum was somewhat dilated 
at this level and its lumen was narrowed by 
the mass. The radiological diagnosis was sum­
marized as follows: A benign intramural, 
space-occupying lesion of the descending por­
tion of the duodenum, enterogenous cyst
being the first diagnostic possibility. In addi­
tion, a small duodenal ulcer with deformity of 
the duodenal cap was found.
A right paramedial laparotomy was per­
formed shortly afterwards. A cystic mass could 
be easily palpated in the duodenum before it 
was opened by a longitudinal incision in the 
anterior wall of the descending portion. On 
palpation the cyst appeared movable within 
the wall; after incision of the duodenal mucosa 
of the posteromedial wall, the cyst, measuring 
approximately 5 cm. x 2 cm. was dissected 
bluntly from the surrounding tissues. A nar­
row stalk on the lateral aspect of the cyst was 
encountered; though no lumen could be dem­
onstrated by probing, this was implanted 
into the duodenal lumen following removal of 
the cyst and closure of the defect with inter­
rupted sutures. A Wangensteen suction tube 
was then passed through the pylorus. The 
anterior duodenal wall was closed transversely 
with two layers of sutures.
The postoperative course was uneventful 
and the patient left hospital 10 days later. He 
has had a barium meal two and six months 
postoperatively, which disclosed residual scar­
ring of a healed duodenal ulcer and a per­
fectly patent duodenum.
The pathological report was that of an 
enterogenous cyst of the duodenum with a 
characteristic back-to-back positioning of the 
mucosal layers of the cyst and the duodenum. 
It could not be decided with certainty whether 
the symptoms presented by this patient were 
related to the duodenal ulcer or to the entero­
genous cyst. The duration of symptoms (two 
years) suggests that these were due to the 
ulceration; the cyst had probably been present 
for a long period of time and was asymp­
tomatic. The patient was operated upon be­
cause of the presence of an obstructive lesion 
of the second portion of the duodenum. The 
duodenal ulcer did not respond to a six-month 
period of intensive medical and dietary man­
agement and healed only after removal of the 
enterogenous cyst. This suggests that the cyst 
caused an obstacle to the biliary reflux into 
the duodenal cap and in this way probably 
interfered with the healing of the ulcer.
I t  appears that enterogenous cysts of the 
duodenum arise from the malformation 
and continuous development of epithelial 
intestinal elements in the duodenal wall. 
The occasionally observed communication 
with the biliary passages, as found in cases 
reported by  Gordim er and Bluestone,9 Poi­
son and Isaac15 and D uBerger8 suggest
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that abnormalities of vacuolation of the 
primitive gut may persist until the biliary 
passages develop, with subsequent estab­
lishment of an abnormal communication. 
Similar relation to the pancreatic drainage 
system or aberrant pancreatic tissue might 
be postulated, although it has never been 
reported. The suggestion that such cysts 
may arise directly from aberrant pan­
creatic tissue appears unlikely in view of 
the invariably reported intestinal mucosal 
lining of the duodenal cyst wall.
The diagnosis of the condition rests 
primarily with the radiologist, in view of 
the rather indefinite and atypical symp­
tomatology. Familiarity with the character 
of the lesion might enable a cure by a 
relatively simple surgical procedure.
Su m m a ry
The subject of enterogenous cysts of the 
duodenum is reviewed on the basis of 27 
previously reported cases and one case 
operated on in St. Mary’s Memorial Hos­
pital, Montreal. The embryogenetic origin 
of the enterogenous cyst of the duodenum 
is discussed. It is pointed out that the 
diagnosis of an enterogenous cyst of the 
duodenum can be suggested radiologically 
following a barium meal. The surgical 
treatment consists of transduodenal exci­
sion of the cyst with obliteration of the 
intramural space or establishment of “win­
dow drainage” when excision is not fea­
sible. The possible interference of the cyst 
with biliary reflux and ulcer healing is 
suggested.
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R esum e
Une revision du probleme des kyStes entero- 
genes du duodenum: etude de 27 cas deja publies 
et d’un autre au “St. Mary’s Memorial Hospital” 
de Montreal.
L’origine embryonnaire est discutee. On fait 
remarquer que son diagnostic peut etre suggere 
radiologiquement par repas baryte. Le traitement 
chirurgical consiste en son excision trans-duode- 
nale avec obliteration de l’espace intramural, ou 
l’elargissement de la lumiere duodenale (si l’ex- 
cision est impossible). L’interference possible du 
kyste avec le reflux biliaire et la guerison d’un 
ulcere est mentionnee.
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THE NAIL-PATELLA SYNDROME:
(HEREDITARY ONYCHO-MESODYSPLASIA)
K. A. McCLUSKEY, M.B.(Lond.), F .R .C .S.(Edin.), F .R .C .S.(Eng.), F,R.C.S.[C],
Sudbury, Ont.
T h is  c l in ic a l  entity has been largely 
ignored in orthopaedic literature. It has not 
been recorded previously in Canada. The 
only recent publication on this continent 
was that by Love and Beiler13 in 1957, 
who reported their study of a family in 
which 15 members in five generations, 
showed varying forms of the syndrome. 
The interesting and widespread nature of 
the lesions is considered worthy of an 
additional report.
R e v ie w  o f  t h e  L itera tu re
In 1897, Little14 collected from the liter­
ature 42 cases of congenital absence or 
delayed development of the patella, and 
added three further cases of his own. In 
his article he mentioned a family observed 
by William Sedgwick,23 in which, in four 
generations, 18 members of the family had 
no patella and no thumb nail. It is not 
clear, however, if these two abnormalities 
were associated, or whether they occurred 
independently of each other. This is the 
earliest reference the author could find to 
an association between defects of the patel­
la and of the nails.
In 1900, Wolf32 reported a family in 
which the mother showed congenital ab­
sence of the patella and complete absence 
of both thumb nails. These two deformi­
ties were inherited by her children, but 
her grandchildren were normal.
In 1903, Most17 described a family in 
which the absence of the thumb nails and 
extensive atrophy of the remaining nails 
was inherited by all six sons. One of these 
children is described by Senturia and Sen- 
turia24 in 1944. This patient had five sisters, 
of whom four were carriers of the nail 
anomaly.
In 1912, Firth4 reported an additional 
family and commented that the two de­
formities were either both present or both 
were absent. In addition, he noted that the 
mother and two children showed inability 
to fully supinate the forearm or extend the 
elbow joint. In his article he also recorded 
a family observed by Thomson26 of Edin­
burgh, in which the mother was unable to 
completely extend the elbow joint. This is 
the earliest reference the author could find 
to the triad of abnormal nails, patellae and 
elbow joints.
In 1915, Rubin22 reported a further fam­
ily with this syndrome of developmental 
abnormalities.
Between 1915 and 1938, several refer­
ences were made to hereditary nail dys­
trophy, with or without other abnormali­
ties. Barrett2 in 1919, recorded an associa­
tion between nail defects and hereditary 
hypothyroidism. He also referred to other 
associated ectodermal defects such as 
icthyosis, keratosis of the palms, hypertri­
chosis, and premature or late eruption of 
the teeth. Tobias27 in 1925, reported a fam­
ily showing hereditary dystrophy of the
Fig. la .—Roentgenogram reveals increased thick­
ness of the vault of the skull and some calcifica­
tion of the falx cerebri.
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Fig. lb .—The lateral roentgenogram of the skull 
confirms the increased thickness of the vault and 
hyperostosis frontalis interna. Fig. lc .—The lateral roentgenogram of the cer­vical spine suggests that the arch o f the atlas is 
bifid and is slightly above Chamberlain’s line. 
Some degree of basilar invagination is probably 
present.
Fig. 2a.—Roentgenogram reveals that the bones of the hands (like the rest o f the 
skeleton, with the exception of the skull) are poorly mineralized. The index metacarpal is 
the longest of the metacarpals. There appears to be a coalition between the trapezium and 
the trapezoid. The radial and ulnar styloids are at the same level.
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nails unassociated with any other defects. 
In 1928, Jacobsen,7 in reviewing the litera­
ture, found four families in which the nail 
dystrophy was associated with congenital 
alopecia. Genetic studies of these condi­
tions by Lees et al.12 in 1957, have shown 
that nail and digital abnormalities are pro­
duced by an autosomal gene, separate and 
distinct from that involved in the syndrome 
under review.
In 1925, Trauner and Rieger28 empha­
sized the dominance of luxation of the 
radial head in their report of the condition, 
inherited by six members of a family in 
four generations. They pointed out in addi­
tion, the associated hypoplasia of the capi- 
tellum of the humerus, and also recorded 
flexor contractures of the fingers.
Further reports by Oesterreicher18 in 
1930, and Aschner1 in 1934, emphasized the 
three associated defects of the nails, patella 
and elbow joints.
Turner29 in 1933 gave a very clear de­
scription of the full syndrome. He added 
many other abnormalities which may co­
exist with those previously described. He 
pointed out the abnormalities which may 
be present in the region of the shoulder
Fig. 2b.—Roentgenograms reveal normal bones 
of the thumb, in spite of the lack of thumb nails, 
which is seen in Fig. 2c.
joint, such as prominence of the acromion 
and hypoplasia of the coracoid process and 
the anterior position of the humeral head. 
He also described in addition to the patella
Fig. 2c.—Photographs show the abnormalities of the lingers. The thumb nails are 
completely absent and the nails of the indices are markedly convex. The distal skin creases 
on the fingers are poorly defined.
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Figs. 3a and b.—Roentgenograms show both scapular regions. On each side the 
appearances are similar. There is hypoplasia of the neck, glenoid cavity and of the coracoid 
process. The outer body of the scapula is increased in convexity. The acromion is long and 
pointed.
defects, other changes which may occur 
in the region of the knee, such as undue 
prominence of the medial femoral condyle, 
increased medial bowing of the upper end
Fig. 3c.—Photograph shows the shortness of the 
neck which is accentuated by the low hair line. 
The shoulders are wide and square.
of the tibia, and prominence of the tibial 
tubercle. He described additional features 
including a hump on the posterior surface 
of the lower end of the humerus and ex­
cessive extension at the metacarpophalang­
eal and interphalangeal joints. In conclu­
sion, he suggested that the entire skeletal 
system was probably affected in this con­
dition.
Lester13 in 1936, recorded a family, first 
observed by Firth, which showed some ad­
ditional abnormalities. The most unusual 
of these was a defect of the iris, which was 
cloverleaf in shape, with a clear-cut paler 
zone around its margin.
Montant and Eggerman16 in 1937, and 
Sever25 in 1938, noted a relationship be­
tween this syndrome and blue eyes and 
blonde hair.
In recent years, Jameson8 and Law­
ler10, 11 and their co-workers have carried 
out extensive genetic studies of families 
exhibiting features of the syndrome. They 
have accentuated the symmetrical nature 
of the lesions, particularly those involving 
the nails. They refer to the work of Hawk­
ins and Smith6 who noted that the syn­
drome predisposed to renal changes. These 
workers found a high incidence of ortho­
static proteinuria in affected individuals. 
In one case coming to autopsy, a typical
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Fig. 4a.—Roentgenograms show both elbow joints. There is hypoplasia of the capitel- 
lum, hypoplasia, irregularity and posterior luxation of the radial head. The internal epicon- 
dyle is prominent and the carrying angle is increased.
glomerulonephritis was found, though the 
upper poles of both kidneys were appar­
ently normal. Brixey and Burke3 in 1950, 
and Rilliet21 in 1953, also recorded the 
kidney defects.
Pelvic deformities are mentioned in 
many cases. Turner29 in 1933, mentioned 
increased concavity of the external aspect 
of the ilium and prolongation of the anter­
ior superior iliac spine. In his article he has 
reproduced a radiograph which, although 
not very clear, does show the typical “iliac
horns” which were later described by 
Keiser9 in 1939, and by Fong3 in 1946. 
These pelvic deformities are referred to by 
Brixey and Burke3 in 1950, and by Wedler 
and Welsch30 in 1952. Jameson et al.8 
mentioned in their publication that the 
“iliac horns” are present in 30% of affected 
families.
Wildervanck31 in 1950, described the 
syndrome occurring in five generations. 
The family consisted of 53 members, 22 of 
whom showed the different abnormalities
Figs. 4b and c.—The lateral roentgenograms of the elbow joints show the posterior 
luxation and hypoplasia of the radial head. Rony spikes are present around the coronoid 
process.
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Fig. 4d.—Photograph shows the forearms and 
hands. The forearms are seen to be held in the 
mid-prone position. The ulna can be seen to be 
bowed posteriorly in its lower third.
in various combinations. He also recorded 
the presence of exostosis around the upper 
end of the ulna.
C a se  R epo r t
Mrs. L.F., 52 years of age was of quite 
pleasant appearance, five feet two inches in 
height, and weighed 116 lb.
Family history.— It is reported by the pa­
tient under review that both her mother and 
grandmother, and many other close relatives 
exhibited similar abnormalities. Her only 
daughter, who has also been seen, and one of 
the daughter’s sons, is also affected.
Fast history.— Apart from a hysterectomy 
for menorrhagia 12 years ago, and recent 
symptoms of angina pectoris, she has been in 
good health, and for the past seven years has 
worked as a waitress.
Present complaints.— The patient was ad­
mitted to hospital for investigation of angina 
pectoris. She made no voluntary comment 
about her other disabilities, but on questioning 
she admitted to weakness of her knees and 
clumsiness of her thumbs and fingers. These 
disabilities had not prevented her from work­
ing full time as a waitress.
Physical examination.— No significant ab­
normality was noted on examination of the 
central nervous, the respiratory, alimentary or 
urinary systems. A recent electrocardiogram 
was considered to be within normal limits. 
The blood pressure was 136/68 mm. Hg.
T he skin.— This was of normal elasticity. A 
single lower median abdominal scar Was well 
healed with no tendency to keloid formation.
There was partial absence of the distal skin 
creases of the terminal interphalangeal joints 
of the fingers, most marked in the index 
finger.
T he nails.— These exhibited outstanding fea­
tures. Both thumb nails were completely ab­
sent, the nails of the indices were small, 
markedly convex and very hard. The nails of 
the other fingers became more normal as the 
little finger was approached, but both the 
nails of the middle and ring fingers were 
harder than normal. Apart from onychogry- 
phosis of the left great toe nail, the nails of 
the toes were normal.
C o m m e n t
The symmetry of the nail anomalies is 
striking. The severity of nail involvement is 
however, variable. At one end of the scale an 
affected individual may have only a crack 
or a ridge on the thumb nails, while at the 
other end of the scale, marked anomalies of 
all nails may be present. The thumb nail is 
always affected most severely and the nail of 
the little finger least of all.
T he fingers.— There was a slight flexion de­
formity of the terminal joints. Both proximal 
interphalangeal and distal interphalangeal 
joints could be hyperextended. The indices 
were nearly as long as the middle fingers, and 
the thumbs were short and rotated into the 
palm of the hands. Both little fingers were 
crooked.
T he hair.— The hair of the scalp was of 
good texture and abundant; the neck hair-line 
was low. There was complete absence of 
axillary hair, but the pubic hair was normal.
C o m m e n t
There has been no previous reference to 
any hair abnormality in this syndrome.
T he teeth.— Those remaining showed no 
significant abnormality.
T he ears.— There was a moderate degree of 
deafness due to a combination of bone and 
nerve deficit.
T he eyes.— Both were slightly myopic. The 
iris of both eyes showed a dark irregular 
central portion surrounded by a paler peri-
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Fig. 5a.—Roentgenograms of the pelvis show the faint outlines of the iliac horns, which are seen well in Figs. 5b and c. In addition the iliac crests are pointed and flare outwards and the ischiopubic rami are wide and thick. There is bilateral coxa vara, the greater trochanters are pointed and the acetabula are deep.
pheral zone. This was considered by Dr. Lois 
T. Lloyd of the Toronto General Hospital, to 
be a common normal variant.
C o m m e n t
The defect of the iris recorded by Lester,13 
the cloverleaf iris, has not been noticed in 
subsequent cases and is probably not part of 
the syndrome.
The skull.— No significant abnormality was 
present.
The neck.— The apparent shortening of the 
neck was due to a low neck hair-line, high 
scapulae, and probably some degree of basilar 
invagination. Cervical movements were nor­
mal.
The dorsal and lumbar spines and thorax.— 
A moderate kyphosis of the dorsal spine and 
increased lumbar lordosis was present. The 
chest was flat; the flattening was accentuated 
by the underdevelopment of the clavicular 
heads of the pectoralis major. Spinal move­
ments, apart from flexion, were normal. On
flexion, the palms of the hands reached the 
floor; this excess movement probably occurred 
at the hip joints.
C o m m e n t
Increased lumbar lordosis has been re­
corded as a common finding in the syndrome.8
The shoulder region.—The shoulders were 
wide, square and masculine in type. Both 
scapulae were small and high and the acro­
mion processes were long. The humeral heads 
were prominent and appeared to lie more 
anteriorly than usual. Hypermobility was pres­
ent at both shoulder joints; on internal rota­
tion the tips of the fingers reached the spine 
of the sixth cervical vertebra.
C o m m e n t
Changes around the shoulder joints have 
been frequently reported.8' 29 The scapula, 
however, is one of the most variable bones in 
the body, but the scapula type is commonly 
inherited.
January 1961 NAIL-PATELLA SYNDROME 199
Figs. 5b and c.—The “iliac horns”  are well seen in this view; that on the right is 
three inches long and that on the left is two and one-half inches long. Comment: “ The 
iliac horns”  are striking both on clinical and on roentgenographic examinations. They do not 
appear to have any useful function and have not been reported in any other vertebrate.
The elbow region, forearms and wrists.—  
The carrying angle was increased by 15°, the 
medial epicondyles were prominent; 15° of 
flexion deformity was present bilaterally. The 
forearms were held in the midp rone position. 
Supination was absent, but pronation was 
present from this midprone position through 
60°. Both radial heads were subluxed postero- 
laterally. No significant abnormality of the 
forearms was noted. At the wrist the radial 
and ulnar styloids were at the same level. The 
lower third of the ulna was bowed posteriorly, 
leading to the prominent ulnar styloid. Move­
ments at the wrist joint appeared normal.
C o m m e n t
These changes are typical; again they are 
symmetrical. It has been postulated that the 
underdevelopment of the eapitellum is the 
primary defect and that the radial head slips 
off this poorly developed structure. The wrist 
changes are presumably secondary to the 
subluxation of the radial heads.
The pelvis.— The typical pelvic changes 
were seen on the roentgenograms (Fig. 5 ). 
The “iliac horns” were readily felt.
The hip joints.— Both joints were hyper- 
mobile. Abduction to 90° was present bilater­
ally.
The knee joints.— The right patella was hy­
poplastic and dislocated posterolaterally. The 
left patella was hypoplastic and subluxed 
laterally. Both medial femoral condyles were 
prominent. Flexion was full and of normal 
strength; extension was only slightly impaired 
in power but the range was normal. There 
was no instability of the joints.
C o m m e n t
These are typical features.
The calves, ankles and feet.— The calves 
were thin and underdeveloped. Ankle and foot 
movements were normal. The feet were long, 
thin and slightly flat.
Laboratory investigations.— The haemoglobin 
was 12.1 g. %, and the red blood cell count 
was 4,400,000/c.mm. The sedimentation rate 
was 9 mm./hour (Westergren). Urinalysis and 
Wassermann tests were negative. Serum cal­
cium was 9.2 mg. %, serum protein 6.6 g. %, 
(albumin 5.0 g., globulin 1.6 g., albumin/ 
globulin ratio 3.1:1).
G enetics
Aschner1 concluded that there were 
probably three genes responsible for the
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11 ^a' ^?,en^?en?? raIns sh°w the right patella subluxated posterolaterally. The left
patella is not well visualized. Both lateral femoral condyles are hypoplastic. Mild osteo­
arthritis is present.
various abnormalities in this syndrome and 
that they were closely linked.
Montant and Eggerman18 concluded that 
a single gene was responsible for the differ­
ent abnormalities. This is the concept of 
polyphenia, which assumes the origin of 
different abnormalities from a single domi­
nant gene. It is also the assumption of 
Trauner28 and Oesterreicher.18
The recent work of Renwick, 19' 20 and 
Lawler et a l . 10 - 11 has thrown further light 
on the inheritance of this condition. They 
believe that a single autosomal dominant 
gene is capable of producing all the abnor­
malities, but that there are probably modi­
fying influences in the region of the genetic 
site which causes the different combina­
tions of abnormalities. The chief of these 
appears to be the particular modifying 
gene received from the normal parent. 
They have evidence of a linkage between 
ABO blood groups and the gene involved 
in this syndrome. They are unable to state 
whether the pelvic abnormalities, particu­
larly the presence of the iliac horns, are
due to chance, suppression, or to a second 
variety of a major gene.
In summary therefore, the condition is 
transmitted by an autosomal dominant 
gene with pleitropic effects. The expres­
sivity of the syndrome is variable, depend­
ing on modifying influences at the genetic 
site.
D iagnosis
It is probable that many cases of absence, 
hypoplasia, or dislocation of the patella, 
or subluxation of the radial head, occur 
without being recognized as part of this 
syndrome. Two further cases of subluxa­
tion of the radial head have been seen 
recently at the Hospital for Sick Children, 
Toronto, and these children are probably 
carriers of the abnormal gene.
The diagnosis in a typical case, provided 
the clinician is aware of this syndrome, 
does not present great difficulty. A nail 
anomaly, particularly of the thumb nail, 
combined with a patella or radial head 
defect, will most likely fall into this cate-
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Figs. 6b and c.—Roentgenograms show the 
lateral views of the knee joints. The right patella 
is not seen as it has slipped posterolaterally be­
hind the lateral femoral condyle. The hypoplasia 
of tire lateral femoral condyles is well seen.
Fig. 6d.—The photograph shows the shape of 
the knees and the lower extremities. The right 
patella is dislocated so far laterally and posteriorly 
that it cannot be seen from this view. The outline 
of the subluxated left patella can be seen. Both 
calves are poorly developed and the feet are long 
and thin. Apart from an onychogryphotic left 
great toe nail, the nails of the other toes are 
normal.
gory. In combination with ectodactyly or 
syndactyly, a nail anomaly without other 
skeletal manifestations appears to be a 
separate clinical and genetic entity.12
It is apparent that observation of the 
nails and fingers is still of fundamental 
importance in diagnosis. Just as the thor­
acic surgeon or internist may glean impor­
tant information about the state of the 
thoracic organs from observation of the 
nails, so may the orthopaedic surgeon glean 
information regarding the skeletal system.
O rthopaedic P r o bl em s
The lack of published reports suggests 
that many of these patients do not seek 
medical aid.
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Figs. 7a and b.—Roentgenograms of the feet do not show any significant abnormality. 
The superior surface of the os calcis in its posterior third is unusually straight.
Disabilities are related to the absence 
of the thumb nail, which makes the thumb 
clumsy, particularly when trying to pick 
up small objects such as pins. Artificial 
nails do not appear to help; these have 
been tried and discarded by the patient 
whose case history is described.
The subluxed or dislocated patella gives 
rise to knee instability, with little or no 
pain. The surgical treatment would de­
pend upon the age of the patient and the 
associated abnormalities which are com­
monly found around the knee. It may be 
necessary to combine a number of pro­
cedures, such as tibial tubercle transplant­
ation, plication of the capsule and elevation 
of the lateral condyle, to correct all the 
deformities and retain the patella in nor­
mal alignment. With the development of 
secondary osteoarthritic changes, patellec­
tomy may be indicated.
The limited supination resulting from 
subluxation of the radial head, is mini­
mized, particularly in children, by the 
accompanying hypermobility of the shoul­
ders and fingers. The changes around the 
elbow joint, namely the hypoplasia of the 
capitellum and the hypoplastic subluxed 
radial head, appear analogous to those 
seen in the acetabulum and the head of
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the femur in congenital dislocation of the 
hip. Realignment and fixation of the radial 
head with the capitellum might stimulate 
normal development in both. If operation 
is warranted, reduction and fixation of the 
radial head by a tendon graft passed 
around the neck of the radius and through 
the ulna might prove satisfactory. In adults 
the disability is accentuated by the further 
changes which have occurred around the 
inferior radio-ulnar joint. In spite of this, 
these patients appear to cope so well with 
their disabilities that operation does not 
appear indicated.
There are no reports of either “iliac 
horns” or spinal changes giving rise to 
symptoms which have required surgical 
treatment.
N  OMEN CL ATURE
The many anomalies of the skeletal sys­
tem combined in this syndrome has led to 
a great variety of titles, as can be seen from 
the bibliography. The commonest combina­
tion, of nail and patella anomalies, has 
given rise to the title ‘The nail-patella syn­
drome’. The essential entity in the diag­
nosis is a nail abnormality combined with 
other skeletal defects, which may or may 
not include a patella defect. The title 
‘Hereditary onycho-mesodysplasia’ has 
been suggested as an alternative. It in­
cludes the essential nail anomaly, em­
braces the widespread mesodermal defects 
which are often present, and accentuates 
the hereditary nature of the condition.
Su m m a r y
The literature on ‘The nail-patella syn­
drome’ has been reviewed. The clinical and 
radiological features have been demon­
strated.
The diagnosis, orthopaedic problems, 
genetics and nomenclature of this syn­
drome have been considered; the title 
‘Hereditary onycho-mesodysplasia’ has 
been suggested.
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Resume
En 1897, Little14 releva de la litterature 42 cas 
d’absence congenitale ou de retard de developpe- 
ment de la rotule, et y ajouta trois autres cas de 
seins. Dans cet article il mentionne une familie 
etudiee par William Sedgwick, dans laquelle, a 
travers quatre generations, 18 membres n’avaient 
ni rotule ni ongle au pouce. Ceci constitue la plus 
eloignee a une association de ces deux anomalies.
En 1912, Firth4 cite une autre familie ou les 
deux difformites etaient soit toutes deux presentes 
ou toutes deux a'bsentes. II mentionna en plus que 
la mere et deux enfants montraient des mouve- 
ments de supination de l’avant-bras et d’extension 
du coude incomplets. Cet article constituait la 
premiere reference a une triade associant une 
anomalie des ongles, des rotules et des coudes.
Turner51 en 1933 donnait une description tres 
nette du syndrome en mentionnant que plusieurs 
autres anomalies pouvaient coexister.
Plus recemment, Jameson8 et Lawler10- 11 et 
leurs collaborateurs ont entrepris des etudes gene- 
tiques poussees des families affublees de ce syn­
drome.
En resume, la transmission de cet etat se fait 
par un gene autosome dominant, avec effets pleio- 
tropiques.
La nomenclature a dte brouillee par les nom- 
breuses anomalies du systeme squelettique, asso- 
ciees a ce syndrome. L’entite essentielle du dia­
gnostic etant une anomalie ungueale, associee a 
d’autres defauts squelettiques, le terme “onycho- 
mesodysplasie hereditaire” est suggere.
A C LIN IC O -H IST O L O G IC  CO N SID ERA TIO N  O F REN A L M A LFO RM A TIO N S0
“The enlarging role of the urologist in 
medicine makes increasing demands on his 
investigative skill and diagnostic enterprise. 
No longer is it sufficient to be a surgeon alone. 
H e must also now be a physiologist, a bac­
teriologist, and a pathologist. A few years ago 
nephrectomy and prostatectomy were para­
mount tests of his skill, but now the intrica­
cies of adrenal gland diagnosis and surgery, 
operations for urinary diversion, arteriography, 
and so forth are absorbing his investigative 
energies. Still challenging him, however, with 
little or no change apparent in knowledge as 
to pathogenesis, is the intricate symptom- 
complex we call pyelonephritis, and this is
“Arnold , J. H.: J. Urol., 84 : 510, 1960.
also true of its first cousin ‘hypertension’. . . .
“. . . A statistical analysis of combined re­
ports from the world literature, based on gross 
pathological findings, reveals that in a series 
of 1 ,027,904 autopsy reports, combined by 
the author, congenital absence of one kidney 
occurs once in 1,285 persons. On the basis of 
a smaller series, unilateral hypoplasia occurs 
once in approximately every 600 persons, and 
double kidney in one out of every 150 people. 
Therefore, it is apparent that these anomalies 
occur in a segment of our population sizable 
enough to be of major importance. Although 
in the minority, a few articles in the literature 
on congenital malformations of the kidney 
carefully consider histological findings in con­
genitally grossly malformed kidneys, and such 
relationship to pyelonephritis. . .
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PERITALAR DISLOCATION OF THE FOOT
J. R. BARBER, M.D., J. D. BRICKER, M.D. and R. A. HALIBURTON, M.D.,
W indsor, Ont.
D islocations of the talocalcaneal and the 
talonavicular joints often occur simultane­
ously and such injuries have usually been 
referred to in the literature as subastraga­
lar or subtalar dislocation. The authors feel 
that the term “peritalar dislocation of the 
foot” more accurately describes this condi­
tion. The purpose of this paper is to review 
the literature on this problem and to report 
six cases of peritalar dislocation seen 
locally within a period of 15 months.
It is interesting to note that this condi­
tion was described in the pre-roentgen era. 
According to Bonnin,1 Broca (1853) classi­
fied four types; medial, lateral, anterior and 
posterior, depending upon the direction of 
displacement of the foot. Shands7 in 1928 
reported a patient with inward subastra- 
galoid dislocation of the foot, the first case 
in the records of the Johns Hopkins Hos­
pital. In 1937 Smith8 reported seven cases 
of subastragaloid dislocation found among 
535 patients with traumatic dislocations of 
all types seen at the Campbell Clinic, 
Memphis, Tennessee. He felt that this in­
jury was not as rare as the literature sug­
gested. Leitner3 in 1952 reviewed the case 
reports of 4125 patients with traumatic 
dislocations seen at Boehler’s Clinic, Un- 
fallkrankenhaus, Vienna, from 1925 to 1950, 
and of these 42 are subtalar. In this series 
of dislocations, 36 were medial, five were 
lateral and one posterior. Leitner4 in a 
later report described the obstacles to 
closed reduction in four patients with sub­
talar dislocation. In 1955 Mulroy5 de­
scribed a patient with lateral dislocation 
which required open reduction to disen­
gage the posterior tibial tendon from the 
lateral side of the neck of the talus. Plewes 
and McKelvey8 in 1944 noted that avascu­
lar necrosis of the body of the talus does 
not occur after subtalar dislocation.
Case Reports
Case 1.— The patient was a 54-year-old 
woman who injured her left foot in an auto­
mobile accident on July 2, 1958. She was 
examined two days later, on July 4. There was
a pronation deformity of the left foot with a 
blister one inch in diameter over the medial 
side of the head of the talus. Radiographs 
showed a lateral peritalar dislocation of the 
foot with a bimalleolar fracture of the ankle, 
and fractures of the bases of the second, third 
and fourth metatarsals (Figs, la  and b ). 
On July 4, 1958, under general anaesthesia, 
closed reduction was performed without diffi­
culty and a cast was applied. Open reduction 
and screw fixation of the medial malleolus 
was performed on July 31, 1958, and a patch 
of dry gangrenous skin, one-half inch in 
diameter over the medial side of the head of 
the talus was excised and the wound closed 
primarily. Full weight-bearing was permitted 
on October 18, 1959. At recheck examination 
on April 25, 1960, 22 months after injury, the 
patient complained of a mild aching in the left 
foot and there was a grade 2 limitation of 
inversion-eversion. Radiographs showed hy­
pertrophic changes at the talonavicular joint 
and there was no evidence of avascular 
necrosis of the talus.
Case 2.-—A 46-year-old woman who was 
first seen on September 5, 1958, had a chief 
complaint of pain in her left foot and ankle on 
walking. Her left foot was injured in an auto­
mobile accident on September 26, 1957. On 
examination there was a slight varus deformity 
of the foot with lack of the normal heel prom­
inence, and a painful grade 3 limitation of 
inversion-eversion motion of the foot. Radio­
graphs taken on the day of injury showed a 
fracture of the lateral malleolus, with an an­
terior peritalar subluxation of the foot and a 
fracture of the lateral process of the body of 
the talus (Fig. 2a). Radiographs taken on 
September 5, 1958, at the time of examination, 
showed persistent anterior subluxation of the 
foot with healing of the fractures. Triple 
arthrodesis was recommended but the patient 
refused operation. On May 5, 1960, 32 months 
after the injury she stated that the pain was 
less severe, and there was a grade 4 limitation 
of inversion-eversion of the foot. Radiographs 
showed an apparent talocalcaneal fusion, with 
persistent widening and degenerative changes 
at the talonavicular joint (Fig. 2b).
Case 3.— The patient was a 21-year-old 
man who injured his left foot on December 
19, 1958, when the motorcycle he was riding
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Figs, la and l>.—(Case 1). Lateral peritalar dis­
location of the foot. The lateral radiograph shows 
slight overlapping of the talus and navicular, indi­
cating some posterior displacement of the foot. 
The supero-inferior view shows the head of the 
talus medial to the cup of the navicular, indi­
cating lateral displacement of the foot.
was in collision with an automobile. He was 
seen shortly after the accident. There was a 
marked pronation deformity of the left foot. 
There was cyanosis, hypoaesthesia and in­
ability to move his toes. Radiographs showed 
a lateral peritalar dislocation o f the foot, with 
a chip fracture of the lateral process of the 
body of the talus. Immediate closed reduction 
was accomplished without difficulty under 
spinal anaesthesia, and a cast was applied. 
Motion, sensation and circulation of the toes 
returned to normal. Full weight-bearing was 
allowed on March 13, 1959. On recheck ex­
amination on April 9, 1960, 16 months after 
the injury, the patient complained of a mild 
aching in the left foot. There was a grade 2 
limitation of inversion-eversion, and a firm 
nodule, 1 cm. in diameter, postero-inferior to 
the medial malleolus was palpated. Pressure 
over the nodule resulted in radiating pain into 
the sole of the foot and toes. The nodule was 
thought to be a traumatic neuroma of the 
posterior tibial nerve. Radiographs showed 
hypertrophic changes at the talonavicular joint 
and there was no evidence o f avascular 
necrosis of the talus.
C ase 4.— This patient was a 42-year-old 
man who injured his left foot on October 18, 
1959, when his left trouser leg was caught in 
the power take-off of a corn picker. He was 
examined shortly after the accident. There 
was a marked pronation deformity of the foot. 
Radiographs showed a lateral peritalar dis­
location of the foot and a chip fracture of 
the lateral malleolus. Under general anaes­
thesia, immediate closed reduction was ac­
complished without difficulty and a cast was 
applied. Full weight-bearing was allowed on 
December 1, 1959. The patient was examined 
on March 18, 1960, five months after the in­
jury. He complained of mild aching and 
there was a grade 1 limitation of inversion- 
eversion of the foot. Radiographs showed no 
evidence of avascular necrosis of the talus.
C ase 5.— A 49-year-old man was injured in 
an automobile accident on October 21, 1959. 
He was lying under his automobile making 
repairs when the hoist gave way and the car 
fell on him. He was seen shortly after the 
accident. He sustained multiple injuries in­
cluding compression fractures of three lumbar 
vertebrae, a comminuted fracture of the left 
femur and an injury to the left foot. There was 
a marked adduction deformity of the foot 
and radiographs showed a medial peritalar 
dislocation. Under general anaesthesia, im­
mediate closed reduction of the foot was
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Figs. 2a and b.—(Case 2). Anterior peritalar dislocation of the foot. The lateral radio­
graph, taken on the day of the injury, shows widening of the talo-navicular joint, with forward 
displacement of the os calcis under the talus. The supero-inferior view, taken 32 months after 
die injury, shows persistent widening of the talo-navicular joint with degenerative changes 
medially. (A supero-inferior view was not taken at the time of injury.)
accomplished without difficulty and a cast was 
applied. Weight-bearing has not been per­
mitted because of the fractured femur which 
was slow to unite. On April 21, 1960, six 
months after the injury the patient did not 
have pain in the foot and there was a grade 3 
limitation of inversion-eversion of the foot. 
Radiographs showed marked osteoporosis of 
the foot and there was no evidence of avascu­
lar necrosis of the talus.
Case 6.— The patient was a 36-year-old 
woman who received multiple injuries in an 
automobile accident on August 15, 1959. She 
was treated elsewhere and was first seen by 
the authors on January 28, 1960. Radiographs 
taken on the day of the injury showed a com­
pression fracture of the 10th thoracic ver­
tebra, a fracture dislocation of the right hip 
and a medial peritalar dislocation of the left 
foot with a fracture of the posterior process 
of the body of the talus (Figs. 3a and b ). The
fracture dislocation of the right hip was 
treated by closed reduction and plaster fixa­
tion. Initial closed reduction of the left foot 
was unsuccessful, but closed reduction was 
accomplished on August 25, 1959, and a cast 
was applied. On May 20, 1960, nine months 
after the injury the patient did not complain 
of pain and there was a grade 4 limitation of 
inversion-eversion of the left foot. Radiographs 
showed bony union between the posterior pro­
cess of the body of the talus and the calcaneus. 
There was no evidence of avascular necrosis 
of the talus.
D iscussion
The authors agree with Sm ith th at this 
injury is more common than the literatu re 
would indicate. Table I  represents a sum­
mary of our six cases. As m ight b e  ex­
pected there was no age or sex preponder­
ance. Peritalar dislocation is produced by
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Figs. 3a and b.—(Case 6). Medial peritalar dis­
location of the foot. The lateral radiograph shows 
minimal overlapping of the talus and navicular, as 
well as a fracture of the posterior process of the 
body of the talus. The supero-inferior view shows 
the head of the talus lateral to the cup of the 
navicular, indicating medial displacement of the 
foot.
severe torsional trauma to the foot. Its 
presence should be expected whenever 
there is a marked varus or valgus deform­
ity of the foot following injury. Active 
motions of the foot are limited and painful 
and there may be evidence of circulatory 
insufficiency in the toes. There is increased 
tension of the skin over the side of the foot 
and ankle opposite to the direction of the 
displacement and if reduction is delayed, 
blistering and subsequent necrosis of the 
skin may occur. The diagnosis is confirmed 
by radiography. The changes in the lateral 
view may be subtle and misleading in some 
instances. We do not agree with Watson- 
Jones8 who emphasized the equinus posi­
tion of the talus as seen in the lateral roent­
genogram; the talus was not in equinus in 
any of our patients. We feel that the super­
ior-inferior radiograph of the foot is most 
important, and one should look for dis­
placement of the head of the talus from 
the “cup” of the navicular. Usually dis-
Fig. 3b.
placement of the foot occurs in two planes, 
there being an associated forward or back­
ward displacement of the foot when the 
dislocation is medial or lateral. We have 
classified our cases according to the major 
displacement. The dislocation was lateral 
in three patients, medial in two patients 
and anterior in one patient. Fractures of * 
the foot and ankle frequently accompany 
peritalar dislocation of the foot. Three 
patients had fractures involving the ankle 
mortise and three patients had fractures of 
the talus (Table II). '
Peritalar dislocation can usually be re­
duced without difficulty by manipulation 
which should be performed immediately 
the diagnosis is made. Obstacles to reduc­
tion were not encountered in any of our 
patients. One patient (Case 6) required a 
second closed reduction while in another 
(Case 2) the dislocation was apparently *  
unrecognized and reduction was not 
attempted. If closed reduction is unsuccess-
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TABLE I.—P e r i t a l a r  D is l o c a t io n  o f  t h e  F o o t : 
C a s e  S u m m a r ie s
Direction
Case
No.
Age in 
years Sex
Type o f  
accident i
Side o f 
dislocation
o f
dislocation
1 54 F automobile L lateral
2 46 F automobile L anterior
3 21 M motorcycle L lateral
4 42 M trouser leg caught 
in power take-off
L lateral
5 49 M automobile
(hoist)
L medial
6 36 F automobile L medial
TA BLE II .—P e r it a l a r  D isloca tion  of t h e  F o o t : 
A ssociated  F r a c t u r e s  o f  th e  F oot and A n kle
Case No
1 Bimalleolar fracture and fractures of 2nd, 
3rd and 4th metatarsals.
2 Lateral malleolus and lateral process of body 
of talus.
3 Lateral process of body of talus.
4 Chip fracture of lateral malleolus.
5 None.
6 Posterior process of body of talus.
TABLE III.—P e r i t a l a r  D is l o c a t io n  o f  t h e  F o o t : 
F o l l o w - u p
Case
No.
Length o f  
follow-up 
months Pain
Limitation
o f
inversion-
eversion
Radiographic
findings
1 22 minimal grade 2 talo-navicular arthritis
2 32 moderate grade 4 talo-caloaneal fusion
3 16 minimal grade 2 talo-navicular arthritis
4 5 minimal grade 2 unremarkable
5 6 unassessed grade 3 osteoporosis
6 9 minimal grade 4 talo-calcaneal fusion
ful, operation should be undertaken with­
out delay in order to remove obstructing 
tissues under direct vision. Weight-bear­
ing should be withheld for six to eight 
weeks to allow for soft tissue healing.
Some of the findings that were noted at 
the follow-up examinations are presented 
in Table III. The length of follow-up 
varied from five to 32 months. All patients 
who were walking on the injured foot com­
plained cf pain but usually it was mild and 
was not a problem. Limitation of inversion- 
eversion motion of the foot was present in 
all patients, being partial in four patients 
and complete in two. The latter two 
patients had fractures of the body of the 
talus and there was apparent bony union 
between the talus and os calcis on the 
radiographs. Avascular necrosis of the 
body of the talus did not occur in any of 
our patients. Haliburton et al.2 have shown 
that the body of the talus is mainly sup­
plied with blood by vessels which enter 
antero-inferiorly through the roof of the 
tarsal canal, and by vessels which enter the
medial surface below the articular facet for 
the medial malleolus. In peritalar disloca­
tion of the foot, the vessels entering the 
body of the talus from the tarsal canal 
are likely interrupted, while those entering 
medially probably survive and are sufficient 
to maintain the viability of the bone.
C onclusio ns
Peritalar dislocation of the foot is a more 
common injury than the literature would 
indicate.
Medial and lateral dislocations are the 
most common, while anterior and posterior 
dislocations are rare.
One should look for displacement of the 
head of the talus from the “cup” of the 
navicular on the supero-inferior radiograph 
of the foot to establish the diagnosis.
Fractures of the foot and ankle fre­
quent^ accompany peritalar dislocation.
Closed reduction can usually be per­
formed without difficulty. Residual limita­
tion of inversion-eversion movement of the 
foot is to be expected. Avascular necrosis 
of the talus rarely, if ever, follows peritalar 
dislocation.
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Resum e
Parceque les luxations astragalo-calcaneenes et 
astragalo-scapho'idiennes sont souvent associees, 
les auteurs preferent le terme “peritalaire” qui est 
plus discriptif.
La Table I represente un sommaire de nos six 
cas. La luxation peritalaire est produite par la
torsion brutale du pied. Sa presence devrait etre 
suspectee chaque fois qu’il se manifeste une dif- 
formite en varus ou en valgus apres un accident.
La luxation peritalaire du pied est plus fre- 
quente que la litterature le laisse croire. La luxa­
tion mediate et laterale sont les plus frequentes, 
l’anterieure et la posterieure etant exceptionnelles. 
On se doit de rechercher le deplacement de la 
i (to de l’astragale de la face posterieure du 
scapho'ide sur les radiographies. Les luxations sont 
souvent accompagnees de fractures du pied et de 
la cheville.
La correction se fait habi'tuellement par reduc­
tion fermee, et sera suivie d’une limitation resi- 
duelle du mouvement d’inversion-e version. La 
necrose avasculaire de l’astragale est a peu pres 
inconnue consecutivement a la luxation peritalaire.
C H O L E L IT H IA SIS  A SSO C IA TED  W IT H
C O N G EN ITA L M A LFORM A TIO N  ON 
T H E  C Y STIC  D U CT IN A YOUNG 
C H IL D "
“Mechanical obstruction of the biliary 
system has not been adequately emphasized 
as a cause of cholelithiasis in children. Since 
the work of Potter (1928), many authors have 
enumerated the aetiological factors involved, 
and though they have included obstruction, 
they have often failed to elaborate on this 
detail and to illustrate their comments with 
clinical examples.
“Cholelithiasis is much less common in 
children than in adults: Wilenius (1951) found 
it incidentally in 0.28 per cent of cases at 
autopsy in the age group from birth to 15 
years, compared with Lieber’s (1952) figure 
of 11.6 per cent in adult autopsies in subjects 
over 20 years of age. In children, there is no 
marked sex preponderance (Potter, 1938, Ulin, 
Nosal, and Martin, 1952). DeCamp, Ochsner, 
Baffes, Bancroft, and Bendel (1952) found the 
condition to be twice as prevalent in Cauca­
sians as in negroes. Most authorities agree 
with Potter (1938) that the incidence increases 
with age within the age group from birth to 
15 years. Despite the relative infrequency in 
children, it has been rightly stressed by Potter 
(1928) and others that cholelithiasis is a dis­
ease which is sufficiently common to merit 
inclusion in the differential diagnosis of ab­
dominal pain at all ages.
“In view of the fact that cholelithiasis is not 
often associated with cholecystitis in children, 
it is surprising that these two distinct condi­
tions have been so inseparably combined in
" W a l k e r , G. R., F ield , P. and C on en , P. E.: 
Brit. J. Surg., 4 8 : 78, 1960.
the writings of many authors. Ulin, Nosal, and 
Martin (1952) state that cholelithiasis occurs 
only in 57 per cent of cases of cholecystitis 
in children, as compared with 80-95 per cent 
in adults. According to Gross (1953), acute 
cholecystitis in children, the common type of 
gall-bladder infection in these subjects, is not 
as common as cholelithiasis. These statements 
imply that a large proportion of cases of 
cholelithiasis in children have no accompany­
ing cholecystitis. It would seem that the dis­
sociation of cholelithiasis and cholecystitis in 
children should be stressed.
“The three generally accepted aetiological 
factors have been stated by Ulin, Nosal, and 
Martin (1952) to be infection, disordered 
metabolism, and disordered function (includ­
ing obstruction). Infection has been ably dis­
cussed by many writers, who remark on the 
more fulminating process which occurs in a 
child usually as an infection in the gall­
bladder secondary to infection elsewhere in 
the body. A large number of conditions have 
been incriminated as the primary source of 
infection. Some of these are no longer promin­
ent, as in the case of typhoid fever, and others 
have not withstood the test of intensive in­
vestigation, such as scarlet fever (Swing and 
Bullowa, 1938). Nevertheless, salmonella in­
fection of the intestine, appendicitis as a 
primary source of metastatic spread to 
the gall-bladder, and lambliasis infestation 
(Lowenburg and Mitchell, 1938) are still held 
responsible among other conditions for pro­
viding an infective factor which may predis­
pose to gall-stone formation. However, as 
Sallick (1943) has mentioned, most acute in­
flammations of the gall-bladder in children 
subside spontaneously, and they are rarely 
complicated by chronic cholecystitis or the 
formation of stones. . . .”
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INTESTINAL OBSTRUCTION DUE TO LANE’S ILEAL KINK°
J. G. NOBLE, M.B., B.S. and W. L. CROOKS, M.D., Saskatoon, Sask.
This is a report of a rare cause of small 
bowel obstruction.
Paul and Fernando1 recently directed 
attention to a lesion which they call “Lane’s 
ileal kink” and pointed out the difference 
between the pathological findings in their 
cases and the findings described originally 
by Lane. They have described two cases 
of intestinal obstruction caused by such a 
kink and indicated that these were the only 
such cases in the literature.
Lane2-6 postulated that when man as­
sumed the erect posture, a loaded caecum 
pulled on the terminal ileum; this in turn 
caused a thickening in the posterior layer 
of the mesentery of this part of the bowel, 
particularly at the junction of the part of 
the ileum possessing a complete mesentery 
and the small distal segment of the ileum 
in the ileocascal angle where the posterior 
layer of the mesentery is absent. In time, 
this stress was alleged to cause thickening 
in the posterior lamina of the mesentery. 
Although this primarily supported the 
ileum in spite of prolapse of the caecum, 
the band could eventually cause a kink in 
the ileum, resulting in ileal stasis which 
Lane ascribed to this mechanism.
The lesions, as described in Paul and 
Fernando’s two cases, were likewise non­
inflammatory peritoneal thickenings which 
extended from the antimesenteric border 
of the terminal ileum to the posterior ab­
dominal wall in relation to the rim of the 
pelvis. This fixation of the terminal ileum 
could only be released by operation, and 
when this was done, no thickening in the 
posterior layer of the mesentery was dis­
covered. However, they suggested that the 
term “Lane’s ileal kink” be used for the 
lesion they described although it differed 
in detail from that originally described by 
Lane. The case reported here presented as 
a small bowel obstruction and the findings 
at operation were as described by Paul 
and Fernando.
“From the Department of Surgery, University 
Hospital, Saskatoon, Sask.
Case Report
Mr. J.L., aged 69 years, was admitted to 
the University Hospital, Saskatoon, with a four 
day history of crampy lower abdominal pain 
associated with continued vomiting and in­
ability to pass flatus or stool. He had been 
given intravenous fluid before his admission to 
hospital. Several enemas had produced no 
relief of the obstruction.
Previous history.—He had enjoyed good 
health for many years. Peptic ulcer symp­
toms which he had had since his youth were 
relieved after partial gastrectomy in 1949. 
He had asymptomatic bilateral inguinal 
herniae of many years’ duration. He had 
always been able to reduce both herniae.
Examination.— The patient was a dehy­
drated elderly man, with a normal blood 
pressure and a subnormal temperature. The 
chest and cardiovascular system revealed no 
abnormality on clinical examination. The 
blood pressure in the upper extremity was 
140/90, on admission.
The abdomen was moderately distended 
and tympanitic throughout. No visible peris­
talsis was observed. There was no muscle 
guarding or rebound tenderness and no evi­
dence of free fluid. The liver, spleen and 
kidneys were not palpable. There were no 
palpable masses. Rectal examination was un­
remarkable and the bilateral direct herniae 
were painless, soft and easily reducible. Bowel 
sounds were audible over the entire abdomen; 
their character in the right lower quadrant was 
abnormally high-pitched and tinkling.
Radiological examination. —  Chest radio­
graphs taken on admission showed no abnor­
mal findings. Films of the abdomen revealed 
low small bowel obstruction (Fig. 1).
Laboratory findings on admission.— He had 
a pronounced leukocytosis. The total white 
blood count was 50,050/c.mm. with 36% band 
forms. Blood electrolytes on admission were: 
sodium 129 mEq./I., chloride 93.1 mEq./l., 
bicarbonate 22.2 mEq./I., potassium 4.75 
mEq./l. Non-protein nitrogen was 89 mg. %.
After gastric suction, and fluid and electro­
lyte replacement therapy, his general condi­
tion improved. Further films a few hours after 
admission indicated that the distension of 
small bowel loops was increasing. Enemas 
produced no results. Accordingly he was sub­
jected to operation under general anaesthesia,
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and the abdomen was opened through a right 
paramedian incision. Exploration of the ab­
domen showed a slight increase in the amount 
of fluid present in the peritoneal cavity; this 
was clear, serous and sterile on culture. There 
were no adhesions throughout the abdomen, 
and the site of the previous gastrectomy ap­
peared to be normal. The lower small bowel 
was distended to a moderate degree, proximal 
to a kinked portion located some four inches 
from the ileocaecal valve. The caecum and 
colon were collapsed and empty. There were 
no adhesions in the area of the appendix and 
the appendix appeared perfectly normal. The 
terminal ileum was adherent to the posterior 
abdominal wall in the cases as described by 
Paul and Fernando. Division of the peritoneal
band (Fig. 2) at once released this segment of 
ileum and peristaltic activity immediately re­
commenced. A rather pultaceous mass which 
had been arrested at the junction of the di­
lated and constricted segments of the ileum 
was milked through into the caecum. This pro­
cedure took only a short while and the bi­
lateral herniae were then repaired by Henry’s 
method, after closing the peritoneum. The 
subsequent course in hospital was uneventful 
except for some fever on the second and third 
postoperative days. Radiographs of the chest 
at this time showed some infiltration in the 
right lower lobe. The fever and radiological 
changes rapidly cleared with physiotherapy 
and antibiotics.
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caecum
Fig. 2.—Drawing to show ileal membrane ex­
tending from the antimesenteric border of the 
ileum to the pelvic brim.
C onclusions
This case of intestinal obstruction ap­
peared to be caused by Lane’s ileal kinlt 
as documented by Paul and Fernando. 
This pathological fixation of terminal ileum 
with subsequent kinking of the bowel 
appeared to be due to a congenital band. 
There was no evidence of postinflammatory 
adhesions; the peritoneum itself appeared 
to be healthy as did the mesenteric lymph 
nodes.Careful examination of the stools was 
carried out after operation. No evidence of 
a vegetable bezoar was found; the preci­
pitating cause of the obstruction was be­
lieved to be undigested food residue which 
had become impacted proximal to the ileal 
kink.
Our purpose in reporting this case is to 
draw attention to this rare cause of intes­
tinal obstruction which has only been
reported in two previous cases in the 
literature.
A c k n o w l e d g m e n t
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Resume
Paul et Fernando1 ont attire recemment 1’atten- 
tion sur une lesion qu’ils appellent la “ Boucle 
ileale de Lane” et ils ont illustre les differentes 
observations originales decrites par Lane, en deux 
cas d’obstruction intestinale causee par une telle 
boucle.
Le cas rapporte ici presentait un tableau clini- 
que et radiologique d’une obstruction ileale basse. 
Les observations per-operatoires furent identiques 
a celles deja decrites par Paul et Fernando: un 
ileon distendu moderement en amont d une por­
tion ileale bouclee, situee a quelques quatre 
pouces de la valvule ileocoecale et fixee posterieu- 
rement a la paroi abdominale. La division de la 
lame peritoneale (Fig. 2) mobilisa immediatement 
ce segment d’intestin qui reprit tout de suite son 
peristalisme normal. Ce cas semble etre le troi- 
sieme qu’on ait rapporte, ou il s’agisse d ’une 
“ Boucle ileale de Lane”  avec phenomenes d’ob­
struction precipites par une accumulation de detri­
tus alimentaires.
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COLOCYSTOPLASTY FOR BLADDER SUBSTITUTION: 
REPORT ON 45 CASES
J.-P. BOURQUE, F.R.C.S.[C], F.A.C.S., F.I.C.S.,0 Montreal
W e  have always been extremely interested 
in the problem of bladder enlargement and 
substitution. With Couvelaire and other 
pioneers in this field, we have utilized the 
ileum in this type of surgery in the past; 
but for the past three and one-half years, 
that is since early 1957, with Rene Kuss, 
J. M. Gil Vemet and Goodwin, we have 
adopted the sigmoid colon for bladder en­
largement and substitution for the follow­
ing reasons: (1 ) The sigmoid colon is 
already a large reservoir, (2 ) the sigmoid 
is already a low pelvic organ, (3 ) this in­
testinal segment is easily brought down in 
the retropubic space and can always be 
placed in iso-peristaltism, (4 ) the newly 
formed sigmoid-bladder can be completely 
extra-peritonealized and thus all the anas­
tomoses made outside of the peritoneal 
cavity; this fact alone gives a much greater 
postoperative security, (5 ) the mesentery 
of the sigmoid, in contrast to that of the 
ileum, does not partition the abdominal 
cavity, and for this reason the risks of 
intestinal subocclusion or occlusion in the 
immediate or late postoperative course are 
much diminished, (6 ) the ureters are 
easily brought down to the new-formed 
bladder for anastomosis without displacing 
them much from their normal situation. 
This avoidance of long dissection salvages 
the blood supply of the ureters, so the 
healing at the site of the anastomosis is 
of a much better quality because the risks 
of stenosis that could compromise renal 
vitality are much diminished, (7) the ex­
pulsive muscular system of the sigmoid 
colon is superior to that of the ileum, (8) 
this intestinal segment secretes less mucus 
than any of the other segments, and thus 
there is less risk of urinary retention as has 
been observed with the use of the ileum, 
(9 ) being away from the active digestive 
zone, this segment resorbs much less than 
the caecum or the ileum so electrolyte
"Professor of Urology, Faculty of Medicine, Uni­
versity of Montreal, Chief and Director of the 
Service of Urology, Hotel-Dieu Hospital, Montreal.
disturbances are exceptional, (10) this 
reservoir is naturally large so we can 
hope for a greater bladder capacity with, 
naturally, much less urinary frequency.
Indications
We have performed colocystoplasties for 
enlargement and substitution of the blad­
der in: (1) The small contracted tubercu­
lous bladder, (2 ) cases of inveterate inter­
stitial cystitis with or without Hunner’s 
ulcer, where all other procedures had 
failed, (3) chronic sclerosing or retractile 
cystitis, (4 ) operable cancers of the 
bladder.
According to the different types of path­
ology, the level of sections made at the 
cystectomy stage has been different; (a) 
in the small contracted bladder we retain 
the bladder neck only and remove all the 
rest of the bladder; (b ) in interstitial and 
retractile cystitis we preserve the bladder 
neck and the trigone; (c ) in cancer of the 
bladder we are very radical as after iliac 
lymphadenectomy we remove bladder, 
prostate and seminal vesicles making the 
anastomosis of the new-formed bladder 
either to the beak of the prostatic capsule 
or to the membranous urethra, inside the 
external sphincter (Fig. 1).
Preoperative C are
First, and above all, we have to make 
sure that the urethra is of normal calibre 
and that the bladder neck has good pa­
tency; if the latter is thick, strictured or 
sclerosed, it is better to resect it before or 
during the operation.
We then have a barium enema per­
formed to study the material that will have 
to be utilized in the operation.
We have to make a very elaborate 
systemic study of the patient, paying 
special attention to the renal function and 
to the electrolytes that must be rectified 
if necessary and possible; an adequate 
medico-surgical collaboration is thus essen­
tial in the majority of cases.
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Fig. 1.—Inferior level of subtotal and total cystectomies: (A) In interstitial and retractile 
cystitis: (B) In the small contracted tuberculous bladder: (C) In cancer of the bladder situated 
above the trigone: (D) In cancer of the bladder situated below the trigone and at the bladder 
neck. (Reproduced by kind permission of the Journal of Urology, published by the Williams & 
Wilkins Company, Baltimore).
We have to be assured of a sufficient 
reserve of blood to be able to make ade­
quate replacements of blood losses during 
and after the operation.
For the intestinal preparation we use 
kanamycin per os, accompanied by a non­
residue diet. It is necessary to give one or 
two evacuating enemas an hour before the 
operation, and complete the intestinal 
preparation by a rectosigmoid irrigation 
with a 1% neomycin solution.
It is preferable to install a Cantor or 
Levin tube before the operation, so that 
the patient will not be distressed by gastro­
intestinal distension in the immediate post­
operative period.
In most cases we use general anaesthesia 
with intubation.
T echnical Operating Procedure
Our first three operations involved anas­
tomosis by the end-to-end method, but 
these patients have encountered some mic­
turition difficulties due, we believe, to the 
segmental contractions of the sigmoid. 
For this reason we have now adopted the 
side-to-end method which avoids the afore­
mentioned drawbacks and has given very 
encouraging results.
We will therefore describe only this last 
method which is the one we are now using 
in all our cases (Figs. 2 and 3).
1. A suprapubic incision is made from 
the pubis to five or six centimeters above 
the umbilicus in order to provide good ex­
posure, and to facilitate the ease of opera­
tion.
2. After the peritoneum is opened and 
the self-retaining retractor is placed, we 
follow with the exploration of the sigmoid 
colon, so as to choose very carefully the 
segment which will be utilized, appreciate 
its length, see that it goes down easily to 
the lower pelvis, and ascertain whether it 
will be possible to perform the anastomoses 
without traction or tension at any point.
3. We then place the intestinal resection 
clamps at the chosen levels and isolate the
Fig. 2.—End-to-end colocystoplasty. (Reproduced 
by kind permission of the Journal of Urology, 
published by the Williams & Wilkins Company, 
Baltimore).
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Fig. 3.—Side-to-end colocystoplasty which is the procedure we have adopted. (Repro­
duced by kind permission of the Journal of Urology, published by the Williams & Wilkins 
Company, Baltimore).
segment that will be utilized. We never 
cut into the mesentery of the sigmoid 
colon; in this way we ensure that there is 
no trauma to its vascular system. In this 
manner, the blood vessels of this portion 
of the mesentery which will go down into 
the lower pelvis, merely describe a loop 
which in no way hampers the blood circu­
lation, and the segment retains a normal 
colour due to its adequate blood supply.
4. We immediately close the two ex­
tremities of the segment in two layers, 
using 00 silk on the seromuscular layers 
and 0000 atraumatic chromic catgut on the 
mucosal layers; we then re-establish the 
intestinal continuity by an end-to-end 
anastomosis also in two layers.
5. We then perform a total or subtotal 
cystectomy, according to the indications 
of the individual case, by the usual tech­
niques, paying special attention to haemo­
stasis. Insofar as possible we protect and 
keep intact the vesical peritoneum which 
will be used at the end of the operation 
to extraperitonealize the newly-formed 
bladder. This peritoneum is incised in the 
median line down to Douglas’ cul-de-sac to 
provide right and left flaps.
6. If the colonic segment does not go 
down easily to the bladder neck or to the 
urethra, it is easy to lengthen its mesentery 
by sectioning its anterior and posterior 
parietal sheets being very careful not to 
injure the blood vessels; this maneuver 
allows us to gain from 2 cm. to 8 cm. in
Fig. 4.—(A) Re-establishment of the intestinal 
continuity has been made: (B) Lengthening the 
mesentery of the newly-formed bladder: (C) Colo- 
vesical, cervical, prostatic or ureteral anastomosis 
being made: (D) Uretero-colic anastomosis.
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Fig. 5 .—Details of colovesical, cervical, prostatic or urethral anastomosis are shown. 
(Reproduced by kind permission of the Journal of Urology, published by the Williams & 
Wilkins Company, Baltimore).
length and permits us to place the segment 
easily in a side-to-end position even down 
to the membranous urethra.
7. A longitudinal incision is made on the 
taenia of the segment, through the sero­
muscular layers and then a small patch of
intestinal mucosa is resected so as to avoid 
a mucosal eversion often responsible for the 
formation of a fistula. The length of this 
incision will be proportional to the calibre 
of the trigone, the bladder neck, the 
prostatic capsule or the urethra, whether
Fig. 6.—Extraperitonealization of the newly-formed bladder with all tire anastomoses 
outside the peritoneal cavity. (Reproduced by kind permission of the Journal of Urology, 
published by the Williams & Wilkins Company, Baltimore).
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Fig. 7.—(A) Colocystoplasty for interstitial or retractile cystitis: (B) Colocystoplasty for 
tuberculous contracted bladder: (C) Colocystoplasty for cancer of the bladder situated above 
the trigone: (D) Colocystoplasty for cancer of the bladder below the trigone or at the bladder 
neck. (Reproduced by kind permission of the Journal of Urology, published by the Williams & 
Wilkins Company, Baltimore).
we perform the anastomosis to one or the 
other of these anatomical structures.
8. We then proceed with the colo-vesical, 
cervical, prostatic or urethral anastomosis, 
according to the indications in the individ­
ual case: (a ) When the anastomosis is 
made to the trigone or to the bladder neck 
we make it in two separate layers, first the 
posterior seromuscular layer, then the 
posterior mucosal layer followed by the 
anterior mucosal layer, and finally the an­
terior seromuscular layer. The urethral 
catheter is inserted as soon as the two 
posterior layers are sutured and is fixed in 
good position by a silk thread to the 
urethral meatus in women and to the pre­
puce in men. We use a balloonless multiple 
eye catheter which provides very efficient 
drainage: (b ) When the anastomosis is 
made to the urethra it is preferable, in 
order to avoid the great difficulties which 
arise from the depth of the anastomosis and 
the small calibre of the urethra, in sutur­
ing the two posterior layers to place the 
sutures alternately in the muscular and 
mucosal layers and the anterior layer may 
be closed in the same manner. In this way 
we are not confined in a small space which 
can render the maneuvers very difficult and 
also compromise the watertight quality 
required for this anastomosis.
9. We then proceed with the ureterocolic
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Fig. 8c.
Figs. 8a, b and c.—Biopsy of a neo-colic blad­
der made one year after operation: (a) Cross sec­
tion of all layers, X 20: (b) Cross section of 
mucosa and submucosa, X  25.2: (c) Cross section 
of the mucosa showing mucosal cells, X  60.
anastomosis in those cases where the blad­
der resection has been done below the 
trigone. We dissect the ureters in the short­
est possible length, so as to displace them 
in the least possible way from their normal 
situation, thus protecting their blood sup­
ply. The ureterocolic anastomosis is made 
at the tenia, a few centimeters from both 
extremities of the segment. Usually we 
utilize the Leadbetter technique because 
this procedure gives us the best results. We 
never utilize indwelling ureteral catheters 
for these ureterocolic anastomoses.
10. When all the anastomoses are fin­
ished, we verify that they are watertight 
by irrigating the newly-formed bladder 
through the urethral catheter.
11. With a continuous suture we then 
bring together on the median line around 
the mesentery of the newly-formed blad­
der the two flaps of peritoneum that had
Fig. 8a.
Fig. 8b.
CANADIAN JOURNAL OF SURGERY Vol. 4220
Fig. 9a.
Fig. 9b.
Figs. 9a and b.—Results in two cases of colocystoplasty for small contracted bladders. 
(Reproduced by kind permission of the Journal of Urology, published by the Williams & 
Wilkins Company, Baltimore).
been retained, so as to completely separate 12. We then close the peritoneum after 
the retropubic space from the peritoneal having instilled 2 g. of a streptomycin 
cavity. solution and drain the peritoneal cavity
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Fig. 10a.
with a Penrose drain exteriorised through 
a paramedian counter incision so as to iso­
late the operative wound.
13. Two other counter incisions, also 
paramedian and suprapubic, left and right, 
bring out two Penrose drains placed in the 
retropubic space where from 2 g. to 4 g. 
of streptomycin in solution has been in­
stilled.
14. W e then close the abdominal wound 
in layers, after having placed from three 
to four reinforcing stitches including all 
the layers of the abdominal wall to avoid 
a postoperative hernia made possible by 
the length of the incision and the trauma 
produced by prolonged use of retractors.
15. An isolating dressing is placed on the 
wound and we apply changeable gauze 
dressings at the points of exit of the drains 
(Figs. 4, 5, 6, and 7).
P o sto perative  C are
1. W e administer intravenously routine 
antibiotics and sustaining liquids.
Fig. 10b.
Figs. 10a and b.—Results in two cases of colocystoplasty for interstitial and contractile 
cystitis: the last film on right is a forced retrograde cystogram showing no r.flux. (Repro­
duced by kind permission of the Journal of Urology, published by the Williams & Wilkins 
Company, Baltimore).
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Fig. 11a.
2. We verify the proper functioning of 
the catheter by small irrigations made 
frequently under low pressure, mostly dur­
ing the first 24 to 48 hours so as to be sure 
that no obstruction due to the mucus will
strain the anastomoses during the period of 
consolidation. For such irrigations we use 
a 1% neomycin solution, to avoid infection 
as much as possible.
3. Continuous suction is installed on the
Fig. l ib .
Figs. 11a and b.—Results of colocystoplasty in two cases of cancer of the bladder one 
year after operation. (Reproduced by kind permission of the Journal of Urology, published by 
the Williams & Wilkins Company, Baltimore).
Fig. 12a. Fig. 12c.
Figs. 12a, b and c.—Preoperative film and results one and two years after colocysto- 
plasty for cancer of the bladder.
Fig. 12b.
Cantor or the Levin tube according to 
the case.
4. Blood losses are replaced and electro­
lytes are controlled checking their levels 
every third or fourth day.
5. The Cantor or the Levin tube is 
removed on the third or the fourth post­
operative day, as soon as the patient passes 
flatus. As soon as possible, we start to feed 
the patient with a non-residue diet. To all 
of our patients, to avoid postoperative 
stress ulcers or gastrointestinal irritation 
caused by the tube, we administer at inter­
vals of three to four hours, an aluminum 
gel with mineral oil, to protect the gastro­
intestinal mucosa and facilitate the first 
bowel movement. This detail in postopera­
tive management has always been a great 
help.
6. The patients are up on the third day, 
ensuring that the catheter remains open.
7. The peritoneal drain is shortened after 
48 hours, and if in the next 24 hours no 
drainage is observed, it is removed. The 
retropubic drains are also withdrawn
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Fig. 13a.
Fig. 13c.
Fig. 13b.
Fig. 13d.
Fig's. 13a, b, c and d.—Results in four cases of colocystoplasty for cancer of the 
bladder three years after operation.
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slightly after 48 hours, and thereafter are 
shortened by a few centimeters every day 
until they fall out spontaneously; this usu­
ally takes eight days.
8. The catheter is removed between the 
12th and 14th postoperative day, to pre­
vent fistula formation.
Results
Forty-five of these operations have been 
performed to date in the author’s depart­
ment; of this number 34 were done by the 
author, 10 by Dr. J. Charbonneau and one 
by Dr. G. E. Gauthier. We have operated 
upon 23 men and 22 women from 26 to 
70 years of age for the following patho­
logical conditions; (a ) 14 cases of small 
contracted tuberculous bladders; (b ) 15 
cases of interstitial or retractile cystitis, and 
(c ) 16 cases of bladder tumours where a 
total cystectomy was indicated; of these 
the substitution was made seven times to 
the beak of the prostatic capsule and nine 
times to the membranous urethra inside 
the external sphincter.
We have had up to now but one death, 
a mortality rate of about 2.3%; this was 
due to a cerebral accident on the seventh 
postoperative day, as shown by autopsy. 
All the other patients are alive and well.
Morbidity is practically non-existent. We 
have had (1) seven cases of fistulas 
which all healed spontaneously, the longest 
delay being 34 days and the shortest three 
days. One appeared 10 months after the 
operation; the sinus was resected and the 
recovery was uneventful; (2 ) five cases of 
electrolyte imbalance which was rapidly 
rectified and did not reappear; (3) all our 
patients have satisfactory micturition con­
trol and none is incontinent; in some cases 
there was a certain degree of nocturnal 
incontinence during the first few months, 
but it never persisted more than three 
months. In those cases in which the an­
astomosis was made to the urethra, there 
was a certain degree of urgency to which 
the patient adapted himself by getting to 
know the time of micturition intervals; (4 ) 
the patients urinate well, at reasonably 
regular intervals of three to four hours dur­
ing the day, and once or sometimes twice 
during the night; (5) the mucus which is
present in the first few months after the 
operation has a tendency to diminish and 
practically disappears after two years; (6) 
shown in Fig. 8 are microphotographs of a 
biopsy taken one year after operation on 
a patient operated on for cancer of the 
bladder. Very little change is evident in 
the mucosa. There is no metaplasia. A 
moderate degree of sclerosis of the sub­
mucosa, round cell infiltration of the 
lamina propria and a nearly normal muscu- 
laris are present. In fact, after one year 
there are only very minute changes in the 
different layers of the urine-containing 
segment (Fig. 8); (7 ) Figs. 9-13 show 
endovenous pyelocystograms of some of 
the different patients operated upon. All 
were made at least one year after opera­
tion.
C onclusions
Colocystoplasty for bladder enlargement 
or substitution is an operation that has 
been added to our therapeutic surgical 
arsenal; its indications are well established 
and its technical procedure is precise and 
proven. It is a serious operation and each 
case has to be studied and evaluated in 
detail before any decision to perform this 
procedure is made. It is a long, difficult 
and extremely meticulous operation, and 
although it is not the answer to all of the 
bladder problems, it is an operation which 
will render life worth living for many 
patients who would have died miserably 
before the advent of this fascinating opera­
tion which, although it has just been born, 
is already full of promise.
Resume
La colocystoplastie est employee avantageuse- 
ment pour agrandir ou remplacer la vessie dans: 
(1) La petite vessie tuberculeuse contractee, (2) les 
cas de cystite interstitielle rebelle avec ou sans 
ulcere de’ Hunner, (3) la cystite chronique sclero- 
sante ou retractile, (4) les cancers vesicaux 
operables.
La technique operatoire est precise et a fait ses 
preuves. L ’intervention est serieuse, et chaque cas 
doit etre etudie et evalue minutieusement. C’est 
une operation longue, difficile et extrement me- 
ticuleuse, et quoiqu’elle ne soit pas la reponse a 
tous les problemes de vessie, elle permet a plu- 
sieurs patients qui autrement n’auraient que le 
choix de mourir miserablement de poursuivre leurs 
jours.
226 CANADIAN JOURNAL OF SURGERY Vol. 4
CAS E R E P O R T S
VENTRICULAR SEPTAL D EFECT DUE TO 
NON-PENETRATING CHEST TRAUMA:
REPORT O F A CASE W ITH  SURGICAL CORRECTION*
WOLF SAPIRSTEIN, M.B., F.R.C.S.[C]f and W. G. BIGELOW, M.D., F.R.C.S.[C],t
T oronto
Introduction
A to tal  of 21 cases of isolated ventricular 
septal defect due to closed chest trauma 
has been reported in the literature.1 Two 
o f these cases have been treated surgically 
with partial repair of the defects.2' 3 This 
is the first reported case to have had com­
plete correction o f such a defect.
This case is presented to illustrate the 
diagnostic and symptomatic peculiarities 
o f cardiac trauma and the relief of symp­
toms following repair o f an isolated ven­
tricular defect using cardiac bypass.
C ase Report
A hard-rock miner aged 37 years, was in 
perfect health doing heavy duty, with no 
cardiac or other abnormalities recorded on 
previous physical examinations before his in­
jury. On May 3, 1957, his chest was crushed 
between a three-ton bucket and a steam 
shovel Following four hours’ loss of conscious­
ness, the patient experienced severe chest pain 
and coughed up dark red blood. He was ad­
mitted to St. Joseph’s Hospital, Blind River, 
Ontario, with a diagnosis of chest contusions 
and radiological evidence of a fractured left 
scapula.
No cardiac abnormality was suspected. He 
was treated with bed rest, oxygen, and seda­
tion for two weeks. Following discharge the 
patient remained well until September 1, 
1957, when, on rehabilitation activities, he 
experienced anginal type pain with dyspnoea 
which subsequently recurred on 75 yards 
rapid level walking, or climbing one flight of 
stairs.
In October 1957, examination demonstrated 
a grade 3 systolic murmur in the third left 
interspace radiating faintly to the neck, and 
an electrocardiogram suggested left ventricu-
° From the Division of Cardiovascular Surgery, 
Toronto General Hospital.
tClinical Assistant, Department of Surgery, To­
ronto General Hospital.
fAssociate Professor of Surgery, University of 
Toronto.
lar hypertrophy. Aortic valvular disease was 
suspected at this time.
In May 1958, one year after injury, the 
electrocardiogram recordings were suggestive 
of mild myocardial injury. Treadmill exercise 
until development of chest pain, did not pro­
duce significant electrocardiographic changes.
On March 30, 1959, he had been off work 
for nearly two years and was experiencing an 
increase in his angina of effort. The murmur 
was somewhat louder and definitely pansys- 
tolic. This finding and a shunt pattern to the 
venous dye dilution curve led to consideration 
of a traumatic ventricular septal defect. Right 
heart catheterization confirmed the presence 
of a left to right shunt at ventricular level and 
the catheter was passed across the defect 
(Table I).
A Master’s two-step test was normal. In 
view of the unusual presenting symptom of 
angina, a coronary arteriogram was performed 
to rule out coronary artery involvement. Good 
filling of both main coronary vessels was 
demonstrated.
On October 1, 1959, a 1 cm. septal defect 
was repaired through a right ventriculotomy 
using a bubble oxygenator and roller pump 
for total cardiac bypass. A heat exchanger 
incorporated in the circuit allowed cooling of 
the patient to 31° C. during a 21 minute 
period of perfusion. The defect, located in 
the anterior apical region of the septum, was 
repaired with interrupted silk sutures without 
the use of cardiac arrest. A median sterno-
TABLE I.—P r e o p e r a t iv e  R ig h t  H ea r t  
C a t h e t e r iz a t io n , A pr il  10, 1959
Site
Pressure, 
mm. Hg
Oxygen
content,
Vol.%
Left pulmonary artery. , . 12. 15
Right pulmonary artery.. . 23-24/6-10 12.. 15
Main pulmonary artery.. . 26-31/6-9 12 75
Right ventricle, high. . . . . 25-29/0 13. 27
mid . . . . 12 .39
low . . . . 12 .51
Right atrium................... . 6 (mean) 11 . 55
Superior vena eava......... 11 .53
Inferior vena cava.......... 11 .53
Left ventricle................... . 108-113/0 15 .05
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tomy obviated the need for opening either 
pleural cavity.
The postoperative course was entirely 
normal and the patient was discharged three 
weeks after operation, on restricted activity.
He was readmitted for evaluation on Feb­
ruary 10, 1960. At this time minimal aching 
pain related to the operative incision was 
the only complaint. There has been no re­
currence of angina. A grade 1-2 systolic 
murmur persisted in the third and fourth left 
interspaces. An electrocardiogram demon­
strated partial right bundle branch block. 
Venous dye dilution curves and right heart 
catheterization findings were normal (Table 
II). Treadmill exercise failed to elicit anginal 
pain or electrocardiographic changes other 
than a transient tachycardia.
A recent report, ten months after operation, 
indicated continued relief from symptoms.
D iscussion
Cardiac lesions have been variously 
estimated as occurring in from 10% to 
75% of severe cases of closed chest 
trauma.4'6 Parmley7 has applied the lower 
figure to automobile injuries occurring in 
the United States to obtain an annual inci­
dence of 150,000 cases of cardiac trauma 
from this source alone. In his series of 
546 cases of non-penetrating trauma to the 
heart examined at autopsy, Parmley re­
ported five cases of isolated ventricular 
septal defects and 25 cases of septal rup­
ture associated with other cardiac lesions.
The injury may be a direct force of a 
compressing or crushing nature applied 
to the chest wall, or due to violent dis­
placement of the heart such as occurs in 
abrupt deceleration accidents. Cases are 
also reported following blast injuries.7
With direct injury to the chest the defect
TABLE II.—P o st o pe r a t iv e  R igh t  H e a r t  
Ca t h e t e r iz a t io n , F e b r u a r y  17, 1960
Site
Pressure, 
mm. Hg
Oxygen 
content 
Vol. %
Left pulmonary artery... 11.35
Right pulmonary artery.. . 19-25/5-9 11.35
Main pulmonary artery. . . 21-25/6-10 11.85
Right ventricle, high . . . . . 24-26/0-2 11.35
mid....... 11.59
low ........ 11.47
Right atrium................... . 9 (mean) 11.59
Superior vena cava......... 10.66
Inferior vena cava.......... 12.12
Femoral artery................ 16.29
may occur immediately from compression 
of a distended chamber. Delayed develop­
ment of a shunt is due to secondary rupture 
of a contused area of septum.
The damage to the chest wall itself may 
be severe or, as in the patient described 
in this report, deceptively minimal. Diag­
nosis is made difficult by the associated 
chest trauma, shock, and delay in appear­
ance of the classical cardiac signs. A daily 
clinical assessment of cardiac status is 
therefore mandatory for patients with any 
severe chest injury.
Anginal pain has not previously been 
reported in association with a traumatic 
ventricular septal defect, although the oc­
currence of angina pectoris following chest 
injury is not rare. It has been suggested 
that trauma can precipitate thrombosis in a 
diseased and arteriosclerotic coronary sys­
tem.8- 9 Parmley7 and Moritz,10 in extensive 
studies, failed to demonstrate the occur­
rence of coronary thrombosis following 
trauma to healthy vessels. They suggest 
that myocardial contusion, without occlu­
sion of a major coronary vessel, may pro­
duce anginal type pain. An alternative 
explanation for the pain in our patient 
with a normal coronary tree is that, during 
exercise, increased shunting occurs across 
the defect with a consequent diminution 
in systemic and coronary blood flow.11
The prognosis in untreated traumatic 
ventricular septal rupture depends on the 
size of the defect. A large shunt may lead 
to intractable cardiac failure with rapid 
death. Urgent operation may be necessary, 
as in the case reported by Peirce.2 Smaller 
defects will permit the gradual develop­
ment of chronic right ventricular failure. 
A strong case can be made for repair of 
even the smaller, asymptomatic defects in 
view of the tendency for acquired arterio­
venous communications to increase in size. 
One might expect an acquired defect to 
increase in size at a greater rate than a 
congenital defect with a more rapid pro­
gression of haemodynamic changes.
In the case described, angina pectoris, 
without evidence of coronary artery dis­
ease or gross myocardial damage, was a 
presenting complaint. This has been com­
pletely relieved by closure of the defect.
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The results of surgical treatment for 
traumatic injuries of the heart may prove 
very satisfying. In most instances traumatic 
septal defects will be of short duration 
with minimal pulmonary vascular changes 
which prove such a problem in the con­
genital variety of septal defects.
The surgical technique applied is that 
used for correction of the congenital lesion, 
with total heart-lung bypass using a bubble 
oxygenator and an occlusive pump. A heat 
exchanger in the extracorporeal circuit 
permits application of hypothermia during 
bypass with the benefits previously re­
ported.12
The most common situation for trau­
matic ventricular septal defects is in the 
muscular septum, generally anteriorly at 
the apex. Defects may occur however, at 
higher levels and in the membranous 
portion. The defect approached from the 
right ventricle is more readily located in 
the trabeculated septum by maintaining 
cardiac activity. The danger of injuring 
conducting tracts during repair of these 
muscular septum defects is not great.
Su m m a k y
A case of traumatic rupture of the 
interventricular septum of the heart is de­
scribed. This followed closed chest injury.
The presenting symptom was angina 
with progressive disability.
The septal defect was closed under 
direct vision with cardiac bypass. The pa­
tient has maintained complete relief of 
symptoms 10 months after operation.
A brief review of the literature is pre­
sented.
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Resum e
Nous avons decrit un cas de rupture interven- 
triculaire a la suite d’un traumatisme thoracique. 
II est a noter ici que la cage thoracique ne pre- 
sentait aucune lesion communicative.
Le patient se plaignait surtout de douleur angi- 
neuse et d’incapacite croissante.
Nous avons repare le septum par chirurgie a 
ciel ouvert au moyen de circulation extracor- 
porelle. Le patient nous affirme maintenant qu’il 
est exempt de tout ennui depuis 10 mois et tous les 
tests de fonction pulmonaire et cardiaque se sont 
averes normaux.
Notre description inclus aussi les differentes 
opinions concemant la conduite a suivre lors de 
traumatismes cardiaques.
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SACCULAR ANEURYSM OF THE OPHTHALMIC ARTERY: 
REPORT OF AN UNUSUAL CASE
DWIGHT PARKINSON, M.D.,° K. K. JAIN, M .D.f and J. BLAIN JOHNSTON, M .D .,t
W in nipeg , Man.
W e  h ave b ee n  u n a ble  to trace previous 
reports of a saccular aneurysm arising from 
the ophthalmic artery. For this reason and 
because of the unusual clinical picture 
with associated trauma and monocular 
blindness this case is presented.
C a s e  R e p o r t
The patient was a 31-year-old Italian miner, 
brought unconscious from the depths of a 
mine in Thompson, Manitoba, following an 
explosion. The patient was an experienced 
mine worker and the blast was routine. There 
were no witnesses to his actions immediately 
before the explosion; hence it is not known 
whether he collapsed and was unable to get 
out of the way or just why he remained in the 
explosion area. He had a large contusion about 
the left orbit and multiple puncture wounds 
with imbedded foreign bodies about the face 
and hands but no evidence of trauma in the 
posterior part of his neck or head. Some three 
to four hours later he regained consciousness, 
and then rapidly sank into profound coma with 
a pulse rate in the low forties and an associated 
right hemiparesis. A trephine was performed in 
the left posterior parietal area which revealed 
fresh subarachnoid blood. Some 24 hours later 
the patient gradually began to rouse and re­
mained conscious for the following seven days 
only to become deeply comatose again with 
an associated right-sided hemiplegia and a 
pulse rate in the low forties. The patient was 
then flown to the neurosurgical service at the 
Winnipeg General Hospital. On arrival he 
responded only to painful stimuli and could 
move only on the left side. Skull radiographs 
revealed a linear vertical fracture in the left 
frontal region as well as the posterior parietal 
trephine defect. An angiogram was done im­
mediately on admission anticipating the pres­
ence of a large subdural hasmatoma on the 
left, but the vessels came out to the inner 
table of the bone and there was only minimal 
shift of the anterior cerebral artery from left 
to right. A saccular aneurysm approximately
“Department of Neurosurgery, Faculty of Medi­
cine, University of Manitoba.
fResident, Neurosurgery, Winnipeg General Hos­
pital.
{Thompson, Man.
3 mm. in diameter was visualized arising with 
a short stalk from the ophthalmic artery ap­
proximately 3 mm. beyond its origin from the 
internal carotid artery (Fig. la  and b ) . The 
ophthalmic artery filled normally beyond the 
aneurysm stalk. Within the next 24 hours the 
patient gradually regained consciousness but 
was apractic and aphasic. Additional ophthal­
mologic examination revealed that the light 
reflex was exceedingly sluggish in both eyes 
presumably due to fine foreign bodies em­
bedded within the cornea. It became doubtful 
whether there was any vision in the left eye. 
Fundoscopic examination revealed no abnor­
mality. Within the next two days the man was 
sufficiently alert for accurate responses and it 
was apparent that his left eye was totally 
blind. A vertebral angiogram and a right caro­
tid angiogram were both entirely normal.
Fourteen days following the initial accident, 
a left transfrontal craniotomy was performed. 
The aforementioned fracture line was visible 
at operation, extending down into the roof of 
the orbit where it crossed diagonally from the 
anterolateral aspect of the orbital roof across 
into the superior portion of the optic canal 
(Fig. 2 ) . The optic nerve as it entered the 
canal was elevated sharply in passing over the 
proximal portion of the fundus of the aneu­
rysm. There was no discolouration of the optic 
nerve but there was a firm thrombus protrad­
ing through the fundus of the aneurysm ad­
herent to the overlying optic nerve. The 
adjacent brain was stained yellow. The optic 
foramen was uncapped and the adjacent 
orbital roof was removed for about 2 cm. The 
periorbital tissue was incised providing some 
mobility for the optic nerve. As the nerve was 
retracted medially the aneurysm burst. The 
ophthalmic artery was clipped proximal to the 
aneurysm stalk and additional clips were 
placed across the stalk after resecting the 
fundus. There was no interference with any 
of the collateral vessels and hence the opera­
tive procedure should have had no effect on 
the circulation to the nerve or to the retina. 
Inspection of the nerve revealed no evidence 
of any damage other than the local discoloura­
tion at the point of adherence of the above 
mentioned thrombus. There was no evidence 
of constriction or indentation of the nerve 
contour where it had rested on the aneurysm
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Fig. la.-Preoperative lateral views of angiogram. Upper arrow points down to fundus 
of aneurysm, lower arrow points up to continuation of ophthalmic artery into the orbit.
Fig. lb. Same view after operative removal of the aneurysm. The uppermost clips are 
on the dura.
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Fig. 2.—Artist’s drawing from operative exposure. The proximal orbit is unroofed, the 
periorbita incised and the optic nerve retracted medially uncovering the saccular aneurysm 
which is seen to arise from a short stalk from the otherwise normal ophthalmic artery. The 
distal portion of the fracture line is portrayed, the proximal portion having been removed with 
the roof of the orbit. Note the thrombus protruding through the aneurysm fundus.
fundus, nor Where it had passed through the 
optic canal in association with the aneurysm. 
The wound was closed and the patient made 
an uneventful recovery but has remained 
blind in the left eye.
D iscussion
Aneurysms arising from the ophthalmic 
artery must be exceedingly rare. Aneu­
rysms in this region with a stalk arising 
from the carotid artery are not uncommon 
and one such case was reported with an 
almost identical history of haemorrhage and 
monocular blindness following trauma.1
The relationship of trauma to aneurysm 
rupture, particularly to delayed rupture, 
will always provoke some discussion. In 
the case of this miner the available in­
formation does not reveal whether spon­
taneous haemorrhage caused the man to 
fall and hence to be in the path of the 
blast, or whether the blast rendered him 
unconscious and the subsequent fall frac­
tured his skull which in turn started the 
aneurysm bleeding. The former sequence
of events is suspected inasmuch as he was 
an experienced mine worker dealing with 
a scheduled routine explosion. It would 
seem that the man’s subsequent course was 
due to his aneurysm. His second lapse into 
coma with a slow pulse and the third lapse 
10 days later can be explained on no other 
basis, no subsequent subdural or extradural 
bleeding having been found.
The relationship of the trauma to the 
monocular blindness is also debatable. The 
fracture would most assuredly be credited 
with the monocular blindness were it not 
for the presence of the aneurysm, and the 
aneurysm in its turn would be credited 
were it not for the presence of the frac­
ture. Obviously the quiescent aneurysm 
was causing no symptoms. The man gave 
no previous history of visual disturbance. 
Even after rupture the angiogram revealed 
no interference with the circulation 
through the ophthalmic artery and its 
branches, but the jet from the bursting 
aneurysm may well have permanently in­
terrupted the function of the optic nerve in
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addition to producing the other fluctuating 
neurologic signs.
Su m m a r y
A case of saccular aneurysm arising from 
the ophthalm ic artery, rupturing in close 
association with trauma, has been pre­
sented. T he relationship of the trauma to 
rupture and of the trauma and rupture to 
the persistent monocular blindness were 
not proven.
A c k n o w led g m en t
The work of Miss Nancy Joy, medical artist, in 
preparing the drawings is gratefully acknowledged.
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R esume
L’anevrisme de l’artere ophthahuique est tres 
rare. Le cas d’un mineur, age de 31 ans, sans signes 
oculaires anterieurs, est rapporte. A la suite d’une 
explosion miniere le patient fut trouve comateux, 
souffrant d’une fracture du crane et de multiples 
contusions orbitaires. Une intervention chirurgicale 
revela un anevrisme sacculaire emanant de l’artere 
ophthalmique gauche. II y avait rupture du sac 
anevrismale, sans lesion proprement dite du nerf 
optique. Le malade est rests aveugle de l’oeil 
gauch?. II n’a pas ete possible d’etablir de lieu 
de causalite entre l’anevrisme et l’accident, entre 
1’accident et la rupture anevrismale, ou entre la 
rupture et la cecite monoculaire persistante.
DARWIN AND FR EU D 0
“Twice in a century, the human self-estimate 
has been rudely upset by the work of one 
man. A hundred years ago Charles Darwin 
showed us that we are not unique, and before 
the turn of the century Sigmund Freud had 
shown us that we have no insight into our 
own motives. As a result of this double blow 
to tradition, thousands of people all over the 
world now know, or think they know, that 
Darwin proved that men are descended from 
apes, and Freud that everything is really due 
to sex. The geographical and social range of 
those misconceptions is itself a measure of 
the size of the revolutions. . . .
“Both Darwin’s and Freud’s hypotheses 
were developed to explain empirical observa­
tions; both are in some particulars almost 
certainly wrong; both have been strikingly 
successful in organizing facts which were 
known but not understood when the theories 
appeared, and facts which have been dis­
covered since. Both come within the ordinary 
scope of scientific method.
“After a hundred years, with a few power­
fully motivated exceptions, most people now 
accept the main drift of Darwin’s argument. 
After fifty years, if we take the essentials of
“C o m f o r t , A.: Lancet, 2 : 107, 1960.
Freud, infantile sexuality, the CEdipal reac­
tions, dream-symbolism, defence mechanisms, 
and repression, some people will say, like 
Pasteur, ‘Mon Dieu, sommes nous encore la?’; 
and others will angrily deny that any of them 
are verifiable at all. This is probably not very 
different from the situation of Darwinian an- 
thropogenesis, perhaps not fifty, but certainly 
twenty years after the Origin. . . .
“Penetration of science in this way takes 
time. It has to wait for new evidence, for 
tempers to cool, and for ineducable experts to 
die. W e know that Darwin until recently ex­
cited, and Freud still excites, the worst pos­
sible emotions in both opponents and pro­
ponents. We know also that psychoanalysis 
is a special case in that we are probably 
dealing with matter which is uniquely able to 
upset our judgment. This poses a problem in 
scientific argument which is new, quantita­
tively if not qualitatively, because we have to 
recognise the fact of so-called ‘resistance’, 
which we can easily verify in our own ex­
perience, and which makes it as hard for some 
people to consider the relevant ideas as it 
would be for them to see into their own ears. 
At the same time, we have to refrain from 
using this as an argument on theoretical 
questions, because it is obviously the joker 
to end all rational discussion”.
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E X P E R I M E N T A L  S U R G E R Y
SURGICAL TECHNIQUE FOR HOMOLOGOUS TRANSPLANT OF 
NEONATAL KIDNEYS IN DOGS°f
M. CLAMAN, M.D., F.R.C.S.[C], J. A. BALFO UR, M.D., F.R.C.S.[C] and 
H. C. CAM PBELL, M.D., C.M., Vancouver, B.C.
I n  recent years it has become appreciated 
that grafts of embryonic tissue do not elicit 
as great an antigenic response as adult 
donor tissue and are more likely to be ac­
cepted by a recipient.1, 2 The most exciting 
of such reports deal with the successful 
transplants in humans, of fetal parathyroid 
tissue.3,4 The technical problems of trans­
plantation in the adult have been over­
come by numerous investigators and exten­
sive studies have been made particularly 
with dogs, and more recently with sheep.5'7 
However, it seems that the omission of 
studies using fetal kidney transplants is 
significant. Indeed, in the Bibliography of 
Kidney Transplants recorded in the January 
1958 issue of the Journal o f Plastic and 
Reconstructive Surgery, there are 64 refer­
ences from the world literature none of 
which cites experiments involving trans­
plantations of fetal or neonatal kidneys.8 
The technique of anastomosis of renal 
vessels in the adult is difficult enough, but 
the small size of the renal vessels in the 
newborn precludes effective anastomosis. 
In dogs, the answer to this mechanical 
problem lies in the performance of the 
anastomosis at the level of the aorta and 
vena cava of the pup’s donated kidneys.
It later came to our attention that the 
following attempts at neonatal transplants 
had been made. Mantelli, in 1913, trans­
planted the kidneys from pups to adult 
mongrel dogs using the aorta and vena 
cava of the pup anastomosed to the axil­
lary vessels of the adult with early failure 
of all nine cases.11 Dederer, in 1920, per­
formed a renal homotransplantation be­
tween littermates, the recipient dying of 
distemper on the sixth day.12 Murray et al.,
"First prize, Original Research, Scientific Exhibits, 
American Urological Association, Western Section, 
lune 1960.
fFrom the Department of Urology, University of 
British Columbia.
in 1955, transplanted a kidney which had 
been ischaemic for two hours, into a 22- 
day-old pup. The kidney was still func­
tioning at sacrifice 12 days later.13
A pilot study was undertaken in which 
the technical feasibility of this type of 
transplantation was evaluated and a series 
of 14 such transplants was performed. This 
study culminated in the evolution of the 
mechanically successful surgical technique 
to be described. There is sufficient blood 
supply from the periureteral branches of 
the renal artery to supply the trigone 
which can be joined to the adult bladder, 
thus solving the problem of drainage of 
the graft. In essence this type of graft 
entails the transplant of both kidneys, 
ureters and trigone of the bladder, and the 
anastomosis of the aorta and vena cava 
of the pup to the common iliac vessels of 
the adult host. The grafts have functioned 
well into the immediate postoperative 
period as confirmed by aortography, pyelo­
graphy and urochromography. All dogs 
died or were sacrificed by the 17th post­
operative day.
Surgical T echnique
The technique to be described was 
evolved after 14 grafts, and it is considered 
that the following is a successful and prac­
tical technique for this type of transplant 
(Fig. 1). This entails the homologous trans­
plantation of both kidneys, ureter and 
trigone with a 1 cm. segment of aorta and 
vena cava of a pup to the pelvic vessels of 
an adult dog.
Outline o f Surgical Procedure
A. D onor ( P up)
1. Anaesthesia—Nembutal 10 mg./lb. by 
intraperitoneal injection.
2. Incision—pubis to xiphoid.
3. Eviscerate the pup.
234 CANADIAN JOURNAL OF SURGERY Vol. 4
Fig. 1.—Surgical technique.
4. Mobilize the graft (bladder, ureters, kidneys).
5. Hypothermia.
6. Transect the aorta and vena cava.
B. H ost
1. Anaesthesia — Intravenous Nembutal 
10 mg./lb.—Pentothal (optional)—5% glu­
cose in water by intravenous drip—intubate with oxygen.
2. Incision—left pararectus (dog)—mid­line (bitch).
3. Expose, mobilize, and divide the left 
common iliac artery and vein.
Detailed Technique
Two teams start simultaneously, one working to expose the left common iliac artery and vein of the dog host through a 
left pararectus (midline in the female) transperitoneal approach, and the other to 
obtain the neonatal graft. For anaesthesia, intravenous Nembutal 10 mg./lb. body 
weight is instilled slowly and a continuous
intravenous drip of 5% dextrose and water 
is started. Intermittent positive pressure 
oxygen is administered through an endo­
tracheal tube. As necessary, but with cau­
tion, increments of Nembutal, 25 mg. to 
50 mg., are given intravenously to main­
tain proper anaesthetic levels. The posterior 
parietal peritoneum lateral to the recto­
sigmoid is incised, and the left common 
iliac artery and vein are identified and 
mobilized for at least 3 cm. to 5 cm. distal 
to the bifurcation. Using a right-angle 
clamp distally, as near to the inguinal 
ligament as possible, and a rubber-shod bulldog clamp proximally, the vessels are 
divided and separately ligated with 0 
chromic catgut. The proximal ends are 
cleared of perivascular adventitia leaving 
a clean vessel wall for the anastomosis. When haemostasis is satisfactory and the 
vessels thus identified, mobilized, tran­
sected and cleared of adventitia, the re­cipient site is considered ready.
The neonatal donor is anaesthetized with
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Nembutal 10 mg./lb. body weight given 
intraperitoneally and the abdomen is en­
tered through a pubis to xiphoid incision. 
Since the proposed graft is retroperitoneal, 
evisceration of the pup is performed by 
dividing the rectum, mobilizing the rectum 
and colon and dividing their blood supply. 
The small gut and stomach are similarly 
mobilized and their vessels ligated; the 
oesophagus is clamped, ligated and divided 
below the diaphragm. The bladder, ure­
ters and kidneys are mobilized from below 
upwards until the kidneys are attached 
only by their pedicles. After injecting the 
vena cava with heparin 0.5 c.c., the aorta 
and vena cava are ligated and transected 
below the renal pedicles.
By maintaining slight traction on the 
kidneys, ureters and bladder, the aorta and 
vena cava are mobilized for a short dis­
tance superiorly, great care being taken 
to clamp and tie the lumbar vessels indi­
vidually. The graft is then considered 
ready and the abdomen is packed with 
sterile chipped ice for 10 minutes. This 
local hypothermia tends to prolong the 
safe avascular period necessary for anas­
tomosis. The aorta and vena cava are now 
divided proximal to the renal vessels and 
the graft is transferred to the pelvis of the 
host.
The vascular anastomosis is performed 
with 000000 atraumatic silk using a con­
tinuous everting Carrel suture. The thin 
friable veins are best joined by placing 
three sutures to form a triangle and closing 
between these stay sutures. It is necessary 
to join the sturdier arteries first, as this 
anastomosis splints the friable venous junc­
tion. When both anastomoses are complete, 
the bulldog rubber-shod clamp on the 
common iliac vein is first released; the 
back flow enables visualization and closure 
of any leaks. The artery clamp is then re­
moved and the small aortic branches which 
may have been missed are now tied. With­
in two to three minutes of reconstitution 
of the vascularity to the graft, the ureters 
begin to fill and peristalsis is seen. Indigo 
carmine usually appears within six minutes.
Attention is then directed to the pup’s 
bladder which is trimmed to within 1 cm. 
of the trigone. The posterior bladder wall
Fig. 2.—Dog U-14 sacrificed at 17 days. Adult 
bladder showing “ take” of trigonal graft in upper 
right-hand corner (confirmed by microscopic sec­
tion). Note ureters distended with mine.
of the host is cleared and a small button of 
full-thickness wall is cut out. Continuous 
0000 chromic atraumatic suture is used to 
join the bladders. To place the recipient 
bladder at rest a No. 16 red rubber 
catheter is brought out anteriorly in the 
midline and cut flush with the skin as a 
cystotomy. This is attached to skin by 00 
silk sutures. The ureters and vessels are 
placed loosely in the host’s pelvis and 
covered over with sigmoid mesocolon and 
omentum. W e feel that torsion of ureters 
and/or vessels is thus less likely than if 
nephropexy and reperitonealization are 
performed. Closure of the abdominal wall 
is performed in the routine fashion after 
the host’s left kidney is removed.
TABLE I.—D onoh  St a t is t ic s
Age .......................................................  12-35 days
Weight .................................................  IK-5 lb.
Aorta diameter ................................... 3-4 mm.
Vena cava diameter ........................... 4-7 mm.
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The dog is permitted to be ambulant 
and is given a fluid diet on the first post­
operative day and a regular diet thereafter. 
Penicillin, 300,000 units daily, is given for 
the first five days postoperatively.
O bsebvations
Our best time for anastomosis of the 
graft, and hence the period of avascularity 
of the graft, has been 15 minutes (five 
minutes for arterial and 10 minutes for 
venous anastomosis). In all, two hours 
seems sufficient for the total surgical pro­
cedure.
Pathologic study of the grafts taken after 
either death or sacrifice of four of the 
animals revealed the following:
Dog U-8. Bilateral complete haemor­
rhagic necrosis and infarction. Dog sacri­
ficed eight days postoperatively. There was 
a large clot in the arterial anastomosis.
Dog U -ll. Bilateral calcinosis of ne­
phrons and nephrosis. Bilateral haemor­
rhagic necrosis and sloughing of the 
medulla. This dog died nine days after the 
graft. Yellow urine was seen in the renal 
pelvis which demonstrated a moderate 
degree of hydronephrosis.
Dog U-12. Pup’s kidneys showed chronic 
interstitial nephritis. The host’s kidneys 
were completely normal, showing no effect 
from the graft. This dog eviscerated on the 
sixth postoperative day and was sacrificed.
Dog U-14. The kidneys of this pup 
showed acute interstitial nephritis and 
acute hasmorrhagic cortical necrosis. The 
trigonal graft had taken well and was well 
vascularized. Both ureters appeared patent 
and there was a non-specific chronic cystitis 
and ureteritis noted in the graft. Vascular­
ity was excellent. This animal was sacri­
ficed on the 17th postoperative day (Fig. 2).
Radiography. An aortogram was per­
formed on one dog immediately after 
operation and outlined clearly the vascu­
larity to the graft. Twenty minutes after 
the aortogram, an intravenous pyelogram 
revealed excretion of the dye by the 
kidney, indicating that the anastomosis was 
functioning in the immediate postoperative 
period (Figs. 3, 4 and 5).
Since the purpose of this pilot study was 
to devise a surgical technique for this type 
of anastomosis, no attempts were made to 
study renal function and urinary output. 
The systemic effects of the fetal homo-
Fig. 3.—Aortogram showing functional vascularity of the graft.
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Fig. 5.—Post-aortogram pyelogram.
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grafts appeared to be minimal compared 
to the anurias and toxic states described 
following adult homografts.9’ 10
Su m m a r y
The answer to the mechanical problem 
of neonatal renal transplants lies in the 
performance of the anastomosis at the 
aorta—vena-cava level of the pup’s donated 
kidneys. The technical feasibility of this 
type of transplant was demonstrated in the 
preliminary series of 14 transplants from 
pups to dogs. There is sufficient blood 
supply via the periureteral branches of the 
renal artery to supply the trigone, as 
proven by trigonal graft take. This new 
surgical technique warrants further evalua­
tion. Additional studies are under way, 
with the hope that this approach may pro­
vide the springboard from which may 
come some contribution to the solution of 
the renal transplant problem.
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IN DEFENSE OF TELEOLOGY*
“Teleology serves, . . . primarily as a guide 
to research. W hether conscious or uncon­
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R esu m e
On sait que les greffes de tissu embryonnaire 
occasionnent moins de reactions antigeniques que 
les greffes de tissu adulte. La transplantation 
renale chez les animaux nouveau-nes n’a pas ete 
bien etudiec, principalement a cause des diffi- 
cultes techniques les vaisseaux renaux se pretant 
mal a la suture.
Les auteurs, dans une serie preliminaire de 
quatorze chiots, ont pu perfectionner une tech­
nique permettant la transplantation homologue 
renale dans un temps operatoire d’environ deux 
heures. La transplantation de Tunite reins-urete- 
res-et-trigone de la vessie, enleves en bloc avec 
un segment aorte-veine cave en amont des vais­
seaux renaux est prelevee sous conditions chirur- 
gicales et greffee chez le chien adulte.
La technique est decrite en detail. Ce travail 
demontre les possibilites pratiques du procede. 
L’etude de l’etat des reins est Jaissee a un travail 
ulterieur.
causal relationship exists between these two. 
The dissatisfaction in finding no statistical or 
other relationship between A and B often 
leads to abandonment of the study— and no 
publication of the negative result. The very 
fact that negative results are reported much 
less frequently than they occur in the labora­
tory or clinic is an indication that the teleo- 
logic urge was not appeased by the data . . .
“L et us recognize teleology for what it is—  
an intriguing, stimulating beacon in the dark­
ness of our ignorance . . .”
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THE HEALING OF UNTREATED EXPERIMENTAL 
PENETRATING GASTRIC ULCER0
M. J. PHILLIPS, M.D., STANLEY C. SKORYNA, M.D., D. R. W EBSTER, M.D., and
D. S. KAHN, M.D., Montreal
Dempster2 has suggested that the patho­
genesis of human peptic ulcer resolves 
itself into three main problems: (1) Factors 
producing the ulceration, (2 ) factors ac­
counting for localization of the ulcer, and 
(3 ) factors responsible for the delayed 
healing of the ulcer. Most of the studies of 
experimentally produced ulcers so far re­
ported1’ 3_6’ 813 have concerned themselves 
with superficial ulcers and thus deal pri­
marily with mucosal regeneration. The 
method of producing a standardized pene­
trating gastric ulcer in the rat by thermo­
cautery has been previously reported by 
Skoryna, Webster and Kahn.13 The result­
ing defect involves the full thickness of 
the stomach wall and, during the healing 
phase, bears a close histological similarity 
to human peptic ulcer. It lends itself well 
to a study of the healing phase of pene­
trating gastric ulcer and the effects of 
physiological and pharmacological factors 
on this process.
In order to assess properly the effect of 
these factors on the repair process, a de­
tailed chronological study of the healing 
of the experimental ulcer in untreated 
animals was undertaken on a large series 
of animals. The sequence of events follow­
ing the production of the ulcer, including 
th inflammatory response, fibroplasia and 
the mucosal regeneration, was studied at 
intervals in rats followed up for 100 days 
after the production of the defect. The 
present report deals with the detailed his­
tological sequence of repair in this type of 
lesion. It includes a comment on spontane­
ous reulceration and chronicity, and on 
their possible significance in relation to 
observations on human ulcers.
“From the Gastro-Intestinal Research Laboratory, 
Departments of Experimental Surgery and Pathol­
ogy, McGill University, and Department of Path­
ology, St. Mary’s Memorial Hospital, Montreal. 
Submitted for publication June 1960.
This work was supported by a grant-in-aid No. 
MBT755 from the National Research Council of 
Canada.
Materials and Methods
A total of 300 male rats of the Royal 
Victoria Hospital strain, weighing 180 g. 
to 200 g. at the time of operation were 
used in this experiment. They were main­
tained on Purina meal diet and water ad  
libitum. Ulcerations measuring approxi­
mately 6 mm. in diameter, were made in 
the mid-portion of the posterior wall of the 
glandular stomach proximal to the pylorus, 
according to a method previously re­
ported.13
The animals were sacrificed in groups at 
six, 12, 24, 48 and 72 hours, then at three- 
day intervals for the first month and then 
every 10 days up to 100 days. The speci­
mens were fixed in formalin and stained 
with haematoxylin-eosin, Masson’s tri­
chrome, and periodic acid-Schiff tech­
niques.
Results
Gross.—At autopsy, the ulcers in the first 
few days were slightly depressed and cor­
responded in size to the cauterized area. 
There was an inflammatory reaction over 
the serosa in the region of the ulcer. From 
this time on, in most instances, this region 
was in contact with, and often adherent to, 
liver, pancreas, omentum, spleen or other 
neighbouring structures. By the sixth day 
the ulcers were deep and sharply defined, 
with raised edges, had necrotic appearing 
debris on the surface, and thickening of 
the wall in the area of ulceration. By the 
12th day the defect was still evident and 
the region of the ulceration was still 
thicker than the adjacent gastric wall. At 
21 days, two-thirds of the ulcers appeared 
completely healed grossly; the area was 
still thicker than the adjacent stomach wall. 
At the end of one month, all the ulcers 
were healed on gross examination. From 
this time the site of ulceration became 
more and more difficult to locate but 
usually could be recognized by an area of 
scarring and puckering of the wall, by 
serosal adherence to a contiguous organ,
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and by the stellate arrangement of the 
mucosal folds.
Microscopic— The findings are summar­
ized in Table I.
Six hours.—The stomach wall is intact, 
with the burned area depressed slightly 
from the surrounding unburned wall. The 
burned area consists of a wide zone of 
coagulative necrosis which involves the 
mucosa, submucosa, muscle coats and in 
many instances reaches the serosa. Here 
the general architecture of the gastric wall 
is distorted, shrunken, and most of the 
cytological details are lost.
Reactive changes are seen in the un­
burned tissue at the margin; there is 
marked hyperasmia and oedema of the sub­
mucosa and subserosa, with some fibrin 
strands and a few leukocytes. The sur­
rounding surface mucosa shows increased 
mucus secretion. The muscularis mucosae 
ends abruptly at the margin of the ulcer. 
In the muscle coats, at the edge of the 
lesion, the muscle fibres stain brightly 
eosinophilic and form a syncytial mass in 
which the nuclei are hyperchromatic.
Twelve hours.—The defect consists of a 
wide zone of coagulative necrosis occupy­
ing the full thickness of the wall. At the 
edges the intact mucosa is raised by sub­
mucosal oedema and is bent downwards 
and leans towards the defect. The sub- 
serosal oedema has also increased. Neutro­
phils are more numerous and some extend 
along the serosal surface. Some of the 
vessels at the margin of the defect have 
damaged walls and are thrombosed.
Twenty-four hours.—(Figs. 1 and 2). The 
overall picture resembles that seen at 12 
hours. The inflammatory response in the 
adjacent wall is now well marked; there 
is early penetration of leukocytes into the 
necrotic tissue and a fibrinopurulent ex­
udate extends over the serosal surface. 
Young fibroblasts are present in the sub­
serosa and submucosa of the bordering 
zone.
Forty-eight hours— There is a definite 
area of ulceration involving all coats with 
the floor of the ulcer at the level of the 
serosa. The inflammatory infiltrate is 
marked. In the surrounding undamaged 
mucosa the glands are densely crowded 
and show prominent mitotic activity with 
as many as 10 mitoses per high power 
field; some of the deeper glands are dilated. 
From the undamaged mucosa a single 
layer of flattened cells extends over the 
ulcerated area for a short distance. Some 
of these cells have mucus in their cyto-
TABLE I .— T h e  H is t o l o g ic a l  F in d in g s  S e e n  a t  t h e  D i f f e r e n t  T im e  I n t e r v a l s  in  t h e  S t u d y  o f  t h e  H e a l in g  o f  
U n t r e a t e d  E x p e r im e n t a l  P e n e t r a t in g  G a s t r ic  U l c e r
CEdema
N eu tro ­
p h ils
N ecro tic
m aterial
G ranulation
tissue
prolifera ­
tion C ollagen
M ito ses
in
ep ith eliu m
E p ith elia l-  
i z it io n  
o f  defect
G landular
d ifferen tia ­
tion
C on trartion  
o f  site
P a rieta l
cells
6 ho ur s + + + + + + + +
12 + + + + +  4- + + + +
2 4  “ + + + + +  +  + 4-  +  +  + -L
4 8  “ + + + + + + + +  4 - 4 - 4 - + J----1----1----i_ -<-
3  d a y s + + + + + + + + +  +  +  + + +  +  J - 1 4-
G “ + + + + + + + + +  4 - 4 -  + + +  + +  + + +
12 “ + + + + + + +  + + +  +  +  + + +
15 “ + + + + + + +  + +  +  +  + + + +
21 “ + + + + + +  +  +  + + + + + + +
2 8  “ + + + + +  + + + + + + + + +
4 0  “ + + + + + + + + + +  +  + + +
5 0  “ + + + + + + + + +++ ++
6 0  “ + + + + + + + + * + + + + + +
8 0  “ + + + + + + + + + + + + + + + + +
100 “ + + + + + + + + +  F +  +- + + +  + + +
Legend: *Superficial mucosal re-ulcerations were found from this time on. 
+  to +  +  +  +  grading of intensity of findings.
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Fig. 1.—General view of coagulated area at 24 hours. There is full thickness coagulation 
necrosis of the stomach wall and early inflammatory exudation ( H & E x 35).
plasm suggesting that they are differenti­
ated cells from the surface which have 
slid or have been pushed over from the 
adjacent margin. This single layer of epi­
thelium lies on a bed of necrotic, granular, 
eosinophilic tissue which is infiltrated by 
neutrophils. One of the neighbouring 
viscera is usually found in contact with the 
serosal aspect of the burned area and from 
this time on, forms part of the base of the 
ulcer.
Day 3.—In the ulcer site the number of 
neutrophils in the necrotic tissue has in­
creased; the latter shows dissolution into 
irregular eosinophilic fragments. In the 
marginal submucosa and subserosa a short
Fig. 2.—High power view of coagulated area 
shown in Fig. 1. The acellularity of all layers and 
the exudate on the serosal surface are evident 
(H & E x 90).
distance behind the advancing leukocytes, 
there is marked fibroblastic activity and an 
interlacing network of cells is formed. A 
very occasional mitosis is seen in the viable 
muscle coat a short distance from the 
margin.
Day 6 .—'The surface of the ulcer at this 
stage is still depressed. The floor of the 
ulcer consists of a thin zone of fibrino- 
purulent material covered by a layer of 
residual necrotic tissue. The wall in the 
area of ulceration is thickened up to two 
to three times normal (Fig. 3 ). The 
increased thickness has resulted from a 
marked proliferation of granulation tissue 
at the base. Within the granulation tissue 
large capillaries course perpendicularly up­
wards from the serosa towards the surface 
where they become smaller and lose their 
orientation. A small number of collagen 
fibres are present in the deepest part of the 
ulcer wall and at the edges. The row of 
epithelial cells extending over the ulcer is 
longer and the glands at the margin still 
show signs of active proliferation (Figs. 4 
and 5). Most of the mitoses are in the 
deeper parts of the glands. The submu­
cosal oedema appears to be decreased.
Day 1 2 —The ulcer shows a well ad­
vanced healing phase both as regards con­
nective tissue replacement of the necrotic 
wall and mucosal regeneration (Fig. 6 ). 
The central part of the regenerating epi­
thelium consists of a single layer of flat­
tened cells which merges peripherally with 
a layer of columnar cells; these have oval 
nuclei, prominent nucleoli, deeply baso­
philic cytoplasm, and occasional mitoses. 
Near the ulcer edge the columnar layer 
becomes stratified and between this and
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Fig. 3.—The appearance of an ulcer at day 6. The floor is covered by a layer of fibrino- 
purulent material. The transition between normal gastric wall and the ulcerated area is well 
demonstrated. The ulcer area is thickened as a result of a considerable amount of young granu­
lation tissue. Pancreatic tissue is adherent to the serosal surface ( H & E x 25).
the undamaged mucosa, the newly formed 
epithelium is invaginated into pits or 
foveolae which are small and shallow but 
get larger and deeper as the normal mu­
cosa is reached. Mitoses are numerous in 
this area. The undamaged mucosa at the 
edge has deep pits composed of mucus 
secreting cells. The muscularis mucosae 
stops abruptly at the edge of the ulcer. 
The muscle coat also ends close to the 
edge but is pulled up so that its upper 
fibres join the muscularis mucosae. This 
completely seals off the uninvolved sub­
mucosa and also seems to pull the unin­
volved marginal mucosa and serosa into 
the area of the defect, decreasing its extent 
in these two areas.
Day 15.— Granulation tissue proliferation 
is still prominent, but mitoses are fewer. 
In the areas in which fibroplasia first ap­
peared, there is a decrease in cellularity 
and collagen fibres are most numerous and 
thickest.
Day 21.— The ulcer area remains thick­
ened. Those ulcers which measure 6 mm. 
or less in width are completely epithelial-
ized (Fig. 7). Those which are larger also 
show approximately 6 mm. of epithelial 
coverage. The epithelium covering the 
ulcer area has increased in complexity of 
structure. Close to the edge there are deep 
foveolae with communicating simple gland­
ular structures; the surface cells and those 
of the foveolae are tall columnar cells with 
goblet-like vacuoles above their nuclei. The 
lamina propria of this mucosa has a rather 
loose stroma which contains small round 
cells. As the muscularis mucosa has not 
regenerated, this new mucosa rests on a 
granulation tissue base.
Day 28.—The ulcers are completely 
covered by epithelium and the gastric wall 
in the region has contracted to a degree 
and forms a lentiform swelling. The regen­
erated epithelium shows further differen­
tiation so that deep to the foveolae are 
small acini or dilated tubules lined by low 
columnar cells with oval nuclei and pale 
granular cytoplasm. A few of the glands 
are cystic. The overall appearance of the 
regenerated mucosa is similar to that nor­
mally seen in the pyloric part of the 
stomach (Fig. 8). Beneath it, the wall
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Fig. 4 .—High power view of the edge of an ulcer at day 6. There is a row of epithelial 
cells extending over the edge of the ulcer floor. Some of these cells contain mucus suggesting 
that they are differentiated cells which have slid over from the adjacent mucosal surface. There 
is marked mitotic activity in the deep part of the normal mucosa at the ulcer edge (H  & E 
x 100).
consists of a band of granulation tissue 
merging into a fibrous tissue base in which 
the collagen bundles lie mostly in a hori­
zontal plane.
Day 40.— All the ulcers are well healed 
and less conspicuous (Fig. 9). There has 
been a further increase in the amount of 
collagen in the wall; tongues of dense 
fibrous tissue extend into the lamina pro­
pria. The ulcer site has contracted with 
reduction both in the width of the ulcer 
and in the thickness of the wall.
Day 50.—The stomach in the ulcer area 
consists of a dense fibrous tissue wall 
covered by a layer of intact mucosa. The 
latter has increased in thickness and in the 
main still resembles that of the pylorus; 
in places, however, glandular proliferation 
has continued and aggregates of glands 
extend deeper into the connective tissue 
wall in a manner reminiscent of Brunner’s 
glands in the duodenum. In the muscle 
coats close to the margins of the ulcer, 
numerous mast cells are found. This is the 
first occasion on which any number o f 
these cells w ere found.
Day 60.—A number of the healed ulcers 
have microscopic areas of surface necrosis 
(Fig. 10) located at or close to the centre 
of the regenerated mucosa. These vary 
from a small superficial mucosal erosion to 
a small focal ulceration penetrating a short 
way into the superficial portion of the con­
nective tissue wall. The surface of these 
mucosal erosions is covered by a fibrinous 
exudate and they are surrounded by mild 
inflammatory reaction. That these are areas 
of superficial acute re-ulceration is shown 
by the reappearance of an inflammatory 
exudate and by the thickness and pattern 
of the differentiated epithelium surround­
ing them.
Days 80-100— The ulcer site has become 
relatively inconspicuous but the defect in 
the muscle coat and the muscularis mu­
cosae, the dense fibrous wall and the type 
of mucosa serve to differentiate the injured 
area from the normal. Some areas of super­
ficial erosion are still found. The regener­
ated mucosa now resembles very closely 
the normal fundic mucosa of the stomach. 
The gastric glands have become orientated,
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Fig. 5.—High power view of the glands of the 
mucosa at the edge of an ulcer at day 6. Numer­
ous mitotic figures can be seen in the epithelial 
cells (H & E x 350).
and eosinophilic staining cells resembling 
parietal cells are present in some of the 
glands (Fig. 11). The ulcer site is now of 
the same thickness as the normal stomach, 
indicating that further contraction has 
occurred, and the measured width of the 
defect is 50% of its original size.
D iscu ssio n
The healing phase of the described ex­
perimental ulcers histologically resembles 
in many aspects that of healing peptic 
ulcers; both are deep ulcers penetrating 
through the full thickness of the stomach 
wall. They soon acquired a punched-out 
appearance with steep walls, little or no 
undermining, and a red base covered by 
necrotic and fibrinopurulent material. As 
healing proceeded there was fibrous re­
placement of the remains of the muscle 
coat and regeneration of the mucosa. The 
muscle coats including the muscularis mu­
cosae failed to regenerate, so that the re­
generated mucosa rested at first on in­
flamed granulation tissue and eventually 
on dense scar tissue.
The healing process observed was a well 
co-ordinated sequence of events which re­
produced itself with striking uniformity 
throughout the whole series. With an ulcer 
of standard size it was possible to judge 
the age of the ulcer with great accuracy 
from its histological characteristics (Table 
I). As in wound healing elsewhere, there 
was an initial inflammatory reaction and a 
lag period as far as fibroblastic proliferation 
was concerned. This was followed by a 
surge of proliferation of granulation tissue 
which rapidly filled the defect and later 
bulged above the level of the surface of 
the surrounding normal mucosa. This was 
gradually and progressively converted into 
dense, poorly vascularized scar tissue. Con­
comitant with the repair process in the 
wall, mucosal regeneration was taking 
place. The first indication of the latter was 
seen at the edges of the ulcer wall after 24 
hours. It followed the pattern described 
by other investigators.4- 5*1,1 • 14 Epithelial
proliferation was manifested by mitoses 
and a crowding of the cells in the glands; 
some of the surface cells became flattened 
and rearranged, so that they extended over 
the periphery of the defect as a single flat­
tened layer. As extension continued over 
the defect the more proximal parts of the 
regenerated epithelium showed invagina­
tions with the formation of pits, which with 
further growth differentiated into a super­
ficial mucous surface layer, with simple 
tubular glands. The process continued until 
the defect was completely covered. Pro­
gressive differentiation occurred in the 
older areas of the regenerated mucosa. The 
glands at first resembled pyloric glands, 
but with continued proliferation they re­
sembled Brunner’s glands. By 80 days, 
parietal cells and chief cells were apparent, 
and became more numerous as further 
differentiation occurred. Other investiga­
tors have similarly observed parietal cell 
differentiation in animals followed up for 
a sufficiently long period of time.11 The 
regenerated mucosa resembled closely that 
of the normal fundic mucosa, except that 
this new mucosa lay directly on scar tissue 
without the interposition of a muscularis
January 1961 EXPERIMENTAL ULCER HEALING 245
Fig. 6.—Low power view of the edge of an ulcer at day 12. There is marked histo­
logical similarity to a human peptic ulcer. In the ulcer area granulation tissue has replaced 
the muscle coats and submucosa. The muscularis mucosae shows no evidence of regeneration. 
The liver is adherent to the serosa ( H & E x 25).
mucosae or of a basement membrane.
The sequence of epithelial healing in 
these ulcers was in general agreement with 
that found by Williams14 who studied 
superficial lesions in various laboratory 
animals, and by Myhre10 who studied le­
sions in the rat. The epithelial coverage 
occurred at a rate of approximately 2 mm. 
a week which is in agreement with Fergu­
son’s finding of 2 mm. per week mucosal 
regeneration in the dog.4 The early con­
tracture of the defects due to muscle con­
traction which Ferguson observed follow­
ing surgical removal of the mucosa, was 
not found in this study. The reason for 
this was probably that the defect created
in this study remained at first filled with 
tissue, albeit dead tissue. We did however 
find histological changes suggesting that 
early in the healing phase contraction of 
the muscularis mucosae and muscular coats 
tended to decrease the size of the mucosal 
and serosal portions of the defect. The 
main reduction in the size of the defect 
resulted from later contraction of the 
newly produced collagen.
It is of interest that after 60 days, by 
which time mucosal regeneration was com­
plete and the granulation tissue in the 
gastric defect had been converted into 
dense scar tissue, microscopic mucosal ero­
sions were found in a number of the healed
Fig- 7.—Day 21. The ulcer is completely covered by a regenerated mucosa. The muscu­
laris mucosae is absent so that the reg nerated mucosa rests directlv on the connective tissue 
base ( H & E x 20).
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Fig. 8.—Day 28. The regenerated mucosa resembles that seen in the pyloric part of the 
stomach. The superficial epithelium and that o f the foveolae are mucus secreting and are 
similar to the surface epithelium of the undamaged mucosa (H  & E x 125).
ulcers. Spontaneous erosions and ulcera­
tions in the rat’s gastric mucosa are ex­
tremely rare.14 This rarity, plus the fact 
that the erosions were invariably located 
in the middle of a healed ulcer area, sug­
gests a definite relationship to the healed 
ulcer. It is our feeling that these mucosal 
erosions are related to the fact that the re­
generated gastric mucosa lies directly on a 
scar tissue base without the normal inter­
position of a muscularis mucosae. In the 
early stages of healing, the tissue support­
ing the regenerated mucosa is a young 
pliable type of connective tissue which, 
with aging, becomes dense, rigid, collagen­
ous fibrous tissue. By 60 days, the mucosa 
is supported by a dense scar tissue wall 
which lacks the usual protective mobility 
provided by the muscularis mucosae and so 
it is probably more liable to mechanical 
injury than is the normal mucosa.
Microscopic mucosal erosions were 
found starting from day 60 up until the 
termination of the experiment at day 100. 
We are unable to comment on the rate of 
healing of these on the basis of the ma­
terial available for study. There would be
reason to expect the healing process to be 
slower because of the underlying poorly 
vascularized, dense scar tissue from which 
the healing process has to be initiated. It 
has been suggested2, 7 that the low vascu­
larity and resulting ischsemic state of the 
fibrosed ulcer floor in human chronic peptic 
ulcers, is a factor contributing to the delay 
in healing of these ulcers. In the rat, 
although a healed penetrating ulcer of the 
fundus appears prone to spontaneous super­
ficial mucosal re-ulceration, these were 
never found to penetrate to any degree, 
and did not result in anything resembling 
a chronic peptic ulcer. Thus it appears that 
factors other than mere mucosal ulceration 
of a healed penetrating ulcer are necessary 
for the production of a chronic peptic 
ulcer.
Summary and Conclusions
The healing of a standardized penetrat­
ing gastric ulcer was studied in a series 
of 300 rats. The healing process was found 
to be remarkably constant so that it was 
possible to predict the age of the ulcer on
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Fig. 9.—Day 40. The ulcers are well healed and less conspicuous. The granulation tissue 
of the wall has been converted to fibrous connective tissue. The ulcer site has contracted to a 
considerable degree ( H & E x 25).
histological grounds, with great accuracy. 
This constancy allows for an accurate 
evaluation of the effects of physiological 
and pharmacological factors on the healing 
of this type of ulcer in the rat.
The base of the ulcer was formed by 
granulation tissue which, with aging, was 
converted into dense scar tissue. Concomi­
tantly, the surface became covered by 
regenerated epithelium which with pro­
gressive differentiation showed a striking 
resemblance to normal gastric mucosa. The 
museularis mucosae and muscle layers 
failed to regenerate.
Most of the ulcers were healed by three 
weeks and all were healed at four weeks. 
The ulcers remained healed until 60 days 
when centrally located areas of mucosal 
erosion occurred. These never penetrated 
to any depth. It is suggested that the 
healed ulcer site suffers mechanical injury 
more readily than the normal mucosa since
it lacks a museularis mucosae and is sup­
ported by rigid scar tissue.
Although healed penetrating ulcers in 
the fundus of the rat’s stomach are prone 
to spontaneous mucosal erosion, this does 
not result in penetrating ulceration. In the 
rat, it appears that factors additional to 
mucosal erosion of a healed ulcer are 
necessary for the production of a chronic 
ulcer similar to a human peptic ulcer.
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R e s u m e
La pathogenese de l’ulcere gastrique chez 
Thomme est basee sur trois facteurs: 1. ceux
creant l’ulceration, 2. ceux localisant cette ulce­
ration et 3. ceux qui entrent en jeu dans la gue- 
rison eventuelle de P ulceration. Les auteurs etu- 
dient ce probleme de guerison des ulceres dans 
une experience comprenant 300 rats. Les details 
experimentaux et histologiques sont donnes.
Le processus de guerison des ulceres gastriques 
penetrants semble etre remarquablement constant, 
a tel point qu’on peut predire l’age de l’ulcus par 
son image his’tologique. Du moins chez le rat. 
Dans le processus de guerison, la base de Pulcere 
est formee d’un maille de tissu de granulation qui 
plus tard se transforme en tissu fibreux dense. 
Entre temps, la surface de Pulcere se couvre d’un 
epithelium regeneratif qui, petit a petit, prend 
l’image de la muqueuse normale. A noter que la 
muscularis mucosae ainsi que la musculeuse font 
defaut dans cette guerison. Au bout de quatre 
semaines tous les ulceres experimentaux se gueris- 
sent.
Toutefois, vers le 60eme jour, quelques-uns de 
ces ulceres montrent une recidive sous forme 
d’une erosion centrale de la muqueuse regeneree. 
Les auteurs ont constate que les ulceres gueris 
sont plus susceptibles de lesion que la muqueuse 
normale, car il manque de la muscularis mucosae. 
Mais cette recidive chez le rat ne semble pas 
aboutir a l’ulcere chronique, ce qui est souvent le 
cas chez l’homme. II apparait done qu’il faut des 
facteurs autres qu’une re-ulceration d’un ulcere 
gueri pour qu’on ait un ulcere chronique tel qu’on 
le trouve chez l’homme.
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All communications concerning this Journal 
should be marked “Canadian Journal of 
Surgery” and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5.
The Journal is published quarterly. Subscrip­
tion is $10 per year, and starts with the Janu­
ary 1 issue of each year. (It would be greatly 
appreciated if subscribers would please add 
bank exchange to their cheques.)
INSTRUCTIONS TO CONTRIBUTORS
Manuscripts
Manuscripts of original articles, case re­
ports, and other contributions should be 
forwarded with a covering letter request­
ing consideration for publication in the 
Canadian Journal o f Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the. consent 
of the author and the publishers. Accept­
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un­
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con­
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri­
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ­
ing such changes as are necessary to en­
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum.
Reprints
Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made.
R eferen ces
References should be referred to by 
numerals in the text and should be set 
out in accordance with the Cum ulative 
Index M edicus abbreviation of journal 
name and general style. They should in­
clude in order: the author’s name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: author’s 
name; title of book; title of publishing 
house; city of publication; number of edi­
tion (e.g., 2nd ed.); year of publication.
Illustrations
A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10" 
x 8". Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica­
tion has been obtained. Graphs and dia­
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub­
mitted on a separate sheet of paper. Illustra­
tions should not be rolled or folded.
Language
It should be clearly understood that con­
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ­
ent of the language of submission. If  the 
contributor wishes, he may submit an in­
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French.
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The Royal College of Physicians 
a n d  Surgeons of Canada
N E W S L E T T E R
The 30th Annual Meeting of the College 
will be held at the Chateau Laurier Hotel 
in Ottawa from January 19 to 21, 1961. An 
excellent program is promised with four 
sessions of scientific papers to be presented 
in the Division of Surgery and three in the 
Section of Obstetrics and Gynaecology. In 
addition there will be a combined session 
of the Divisions of Medicine and Surgery 
dealing with the medical and surgical 
aspects of cardiovascular disease.
The Annual Lecture in Surgery will be 
delivered by Dr. Walter C. MacKenzie, 
Professor of Surgery and Dean of the 
Faculty of Medicine at the University of 
Alberta. Dr. MacKenzie’s topic will be 
“Surgery of the pancreas”.
The 1961 Medallist of the Royal College 
of Surgeons of Canada is Dr. John S. 
Speakman of Toronto. Dr. Speakman’s 
winning essay entitled “The structure of 
the trabecular meshwork and corneal endo­
thelium in relation to the problem of re­
sistance to outflow in open angle glau­
coma” will be presented at the meeting.
The Gordon Richards Memorial Lecture, 
offered annually by the Ontario Cancer 
Treatment and Research Foundation to a 
major scientific or medical meeting in 
Canada, will be given at the 1961 Annual 
Meeting of the College. This is the first 
occasion on which this lecture has been 
given at a Royal College meeting. The 
lecturer will be Dr. George E. Moore, 
Director of the Roswell Park Memorial 
Institute, Buffalo, N.Y., who will speak on 
the topic “Tumour cells and their spread”.
On Friday and Saturday morning, Janu­
ary 20 and 21 respectively, two symposia 
of wide general interest to all Fellows of 
the College will be presented. One of these 
is entitled “Some interesting aspects of en­
vironmental medicine” and will deal with 
the medical problems of human adaptation 
to life or survival in environments of arctic 
cold, the underwater depths and outer 
space. Topic of the other symposium is 
“The irradiation hazard in Canada”.
A special highlight of the meeting in 
Ottawa will be the official opening of the 
new College headquarters building by The 
Right Honourable John G. Diefenbaker, 
Prime Minister of Canada. This event will 
take place on Thursday evening, January 
19.
W. Gordon Beattie, F.R.C.S.[C], 
Honorary Assistant Secretary 
December 2, 1960.
FORTHCOMING MEETINGS
UNIVERSITY OF TORONTO 
POSTGRADUATE COURSE IN 
OTOLARYNGOLOGY
A graduate course in oto-laryngology will 
be presented by the Staff of the Department 
of Oto-laryngology on May 11, 12 and 13, 
1961. They will be assisted by two distin­
guished guests, Dr. Philip E. Meltzer, Profes­
sor of Oto-laryngology, Harvard Medical 
School, and Chief of Oto-laryngology, Massa­
chusetts Eye and Ear Infirmary, and Dr. 
W. G. Hemenway, Department of Oto-laryn­
gology, University of Chicago.
The first session will begin in the afternoon 
of May 11, in the Royal York Hotel, Toronto, 
in association with the Section of Oto-laryn­
gology of the Ontario Medical Association. 
The remainder of the sessions will be held in 
the clinical areas of the University of Toronto.
An attempt will be made to assess, discuss, 
and demonstrate the newer procedures em­
ployed in the surgery of deafness. The present 
surgical treatment of head and neck problems 
will be presented with special consideration 
of the new conceptions of responsibilities of 
this specialty in their management.
The fee for the course will be $40, and will 
include a complimentary dinner.
All enquiries should be addressed to the 
Director, Division of Postgraduate Medical 
Education, University of Toronto.
REFRESHER COURSE IN EYE SURGERY 
-UNIVERSITY OF TORONTO
The Faculty of Medicine, University of 
Toronto, will hold a Refresher Course in Eye 
Surgery from March 20 to 22, 1961. The 
instruction will consist of lectures, operative
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sessions and a special symposium on cataract 
surgery.
Dr. Robert N. Shaffer, University of Cali­
fornia, San Francisco, and Mr. B. W. Rycroft, 
F.R.C.S., London, England, will be guest sur­
geons. The staff of the Department of Ophthal­
mology will contribute extensively.
The course will be limited to 50 members 
and is open to eye, ear, nose and throat 
specialists. Application should be made to the 
Director, Division of Postgraduate Medical 
Education, Faculty of Medicine, University of 
Toronto, Toronto 5, Ontario, Canada, before 
January 31, 1961.
On March 18 there will be a Departmental 
Research meeting and Dr. H. M. Burian, 
University of Iowa, will be guest speaker. 
Members of the Eye Surgery Course are 
invited to attend.
NEWS FROM THE
AMERICAN COLLEGE OF SURGEONS
At the 46th Annual Clinical Congress of 
the American College of Surgeons, held in 
San Francisco from October 10-14, 1960, 
approximately 1175 surgeons were in­
ducted as new Fellows of the American 
College of Surgeons in cap-and-gown cere­
monies closing the annual five-day Clinical 
Congress of the world’s largest organiza­
tion of surgeons. The American College of 
Surgeons, founded in 1913 to establish 
standards of competency and character for 
specialists in surgery, has grown in 47 
years from a founding group of 450 to a 
total membership of approximately 24,000.
Fellowship, entitling the recipient to 
the designation “F.A.C.S.,” following his 
name, is awarded to doctors who fulfil 
comprehensive requirements for accept­
able medical education and advanced 
training as specialists in one or another of 
the branches of surgery, and who give 
evidence of good moral character and 
ethical practice.
Those receiving this distinction from 
Canada at the 1960 Convocation are listed 
below. Biographical material may be ob­
tained from the physician’s local medical 
society, his hospital or his office.
Al b e r t a : Charles F . McCulloch and 
Wallace E. Mydland, Calgary, Morris Bes- 
ney and Walter A. Strutz, Edmonton.
B r itish  C o l u m b ia : Darrell F. Osborne, 
Kamloops. C. Richard Neve, Kimberley.
Kenneth S. Weaver, Port Alberni. John A. 
Elliot, Duncan E. Govan and Gerald E. 
Howe, Vancouver.
M a n it o b a : Charles M. Burns, Rankin K. 
Hay and John T. Macdougall, Winnipeg.
N e w  B r u n sw ic k : Claude Gaudreau, Ed- 
munston.
N ew fo u n d la n d : Donald Cant, Corner 
Brook.
N ova S c o t ia : George McK. Saunders, 
Amherst. Ian MacKenzie and H. Harold 
Tucker, Halifax.
O n t a r io : William S. M. Monk, Brace- 
bridge. John B. Spence, Fort William. 
Walter A. Scott, Guelph. Charles C. Hop- 
mans, Stephen E. O’Brien, Gerald J. 
Quigley and Richard T. Weaver, Hamilton. 
William R. Ghent, Kingston. Howard S. 
Cameron, Donald A. MacKenzie, Robert 
M. McFarlane and Jack H. Walters, Lon­
don. Carstairs C. Gardner, Oshawa. W al­
lace B. Shute, Ottawa. Leslie J. Calvert, 
Peterborough. Robert R. Mutrie, Port 
Arthur. Getchel D. Williams, Port Credit. 
Gilles Helie and Kenneth A. Ward, Sud­
bury. Alan A. Bassett, James A. McIntyre, 
Robert I. Mitchell and J. Edward Mullens, 
Toronto.
Q u e b e c : Laurent C. Archambault, Leon 
Beique, Michel J. Berard, G. Roger Cham- 
poux, Jean-Paul Cholette, Anthony R. C. 
Dobell, J. Cartier Giroux, Roger La Pointe, 
Patrick Madore, J. Maurice Parent, Yves 
Prevost, Roland Simard, R. J. Viger, Alex­
ander M. Wright and M. H. Vincent 
Young, Montreal. Robert Cote, Quebec 
City. Wu Lou, Ste-Foy. Jacques E. Phaneuf 
and Paul Phaneuf, St. Jean. Maurice J. F. 
Chretien, Shawinigan. Pierre Grondin and 
Rene Matteau, Trois Rivieres. Walter C. 
Lloyd-Smith, Westmount.
Sa sk a t c h ew a n : Harold W. Estrey, Sas­
katoon.
NEW YORK UNIVERSITY MEDICAL 
CENTER COURSE IN SURGERY 
O F THE HAND
A five-day full-time course on surgery of 
the hand will be offered by the New York 
University Medical Center from March 
6-11, 1961, under the direction of William 
T. Medl, F.A.C.S., and Thomas D. Rees, 
F.A.C.S. The course is designed mainly
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for general, orthopaedic, plastic and indus­
trial surgeons.
The sessions will consist of practical 
demonstrations, lectures and panel discus­
sions by members of the New York Uni­
versity faculty and a visiting faculty of 
eminent specialists in surgery of the hand. 
All facets of modern hand surgery, includ­
ing anatomy, physiology, diagnosis, surgi­
cal techniques and management of hand 
lesions will be covered.
The guest faculty will include: Robert 
A. Chase, Yale University School of Medi­
cine; Martin A. Entin, McGill University 
Faculty of Medicine; Jerome Gelb, Kessler 
Institute; J. William Littler, Columbia 
University College of Physicians and Sur­
geons; Erie A. Peacock, Jr., University 
of North Carolina School of Medicine; 
Lee Ramsay Straub and T. Campbell 
Thompson, Cornell University Medical 
College; Cdr. William C. Trier, M.C., 
U.S.N., Philadelphia Naval Hospital, and 
William L. White, University of Pittsburgh 
School of Medicine.
The class is limited to 40 participants 
and the tuition is $125. Applicants may 
obtain further information from the office 
of the Associate Dean, New York Univers­
ity Post-Graduate Medical School, 550 
First Avenue, New York 16, N.Y.
FILM  CONTEST
AMERICAN COLLEGE OF CHEST 
PHYSICIANS
The Committee on motion pictures of 
the American College of Chest Physicians 
is interested in learning about new films 
on diseases of the chest (heart and/or 
lungs) for possible presentation at the 27th 
Annual Meeting of the College in New 
York City, from June 22-26, 1961.
Films accepted for presentation in the 
annual motion picture program are eligible 
for the 1961 film contest. The committee 
is also interested in reviewing new motion 
pictures for inclusion in the Approved 
Film List of the American College of 
Chest Physicians.
Physicians are invited to forward all 
pertinent information concerning their 
films to Dr. Paul H. Holinger, Chairman, 
Committee on Motion Pictures, American
College of Chest Physicians, 112 East 
Chestnut Street, Chicago 11, Illinois.
Winners of the 1960 College film contest 
are:
First Prize. Michael E. DeBakey and 
George C. Morris, Jr., Department of Sur­
gery, Baylor University College of Medi­
cine, Houston, Texas.
“Fusiform aneurysm of aortic arch, resec­
tion and replacement with Dacron graft.”
Special Award. United States Air Force, 
Robert B. Stonehill, Lt. Col., M.C., 
U.S.A.F. Technical Adviser, Lackland Air 
Force Base, Texas.
“Air travel and the cardiopulmonary 
patient.”
Honorable Mention. Chuzo Nagaishi, 
Tuberculosis Research Institute, Kyoto 
University, Kyoto, Japan.
“Direct intracavitary insufflation with 
chemotherapeutic agent using Metra’s 
catheter via tracheo-bronchial route.”
Honorable Mention. Theodore H. Noeh- 
ren, University of Buffalo School of Medi­
cine and Buffalo General Hospital, Buffalo, 
New York.
“Intermittent positive pressure breathing 
(IPPB/I)—its clinical application and ad­
ministration.”
AMERICAN COLLEGE OF SURGEONS 
1961 Meetings
A sectional meeting will be held at the 
Hotel Dinkler-Tutwiler, Birmingham, Ala­
bama, on January 16, 17 and 18, 1961. Dr. 
Arthur I. Chenowith of Birmingham is 
local Chairman.
A sectional meeting will be held at 
Hotels Del Prado, Reforma, Vista Her- 
mosa, El Presidente, Alffer, Continental 
Hilton, Mexico City, Mexico, from January 
23-26, inclusive. Dr. Gustavo Baz Prada is 
Honorary Chairman. Descriptive literature 
about this meeting, hotel and transporta­
tion facilities, pre- and post-meeting tours 
and advance registration forms may be 
obtained from the College headquarters.
From April 6-8, inclusive, a sectional 
meeting will be held at the Fort Garry 
Hotel, Winnipeg, Manitoba. Dr. Kenneth 
R. Trueman, Winnipeg, is local Chairman.
All Sectional Meetings are under the 
General Supervision of Dr. H. Prather
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Saunders, Associate Director, American 
College of Surgeons. Information may be 
had on application to Dr. William E. 
Adams, Secretary, American College of 
Surgeons, 40 East Erie Street, Chicago 11, 
Illinois.
The 47th Annual Clinical Congress of 
the AMA will be held in Chicago, Illinois, 
from October 2-6, 1961.
AMERICAN CO LLEG E O F SURGEONS
A four-day meeting for surgeons and 
nurses will be held in Philadelphia from 
March 6-9, 1961.
Surgeons and graduate nurses, and re­
lated medical personnel from all parts of 
the country are invited to attend this an­
nual Sectional Meeting of the American 
College of Surgeons. Headquarters will be 
the Bellevue Stratford, Ben Franklin and 
Sylvania Hotels, with some sessions sched­
uled at leading hospitals in the city.
In length and scope this scientific meet­
ing approaches that of the annual Clinical 
Congress of the College. The program will 
include hospital clinics, panel discussions, 
symposia, scientific papers, industrial ex­
hibits, and medical motion pictures in gen­
eral surgery sessions and in the specialties 
of obstetrics and gynaecology, ophthalmol­
ogy, otolaryngology, urology, orthopaedic 
surgery, plastic surgery, paediatric surgery 
and thoracic surgery.
Nurses from Canada and all of the 
United States are invited to attend the 
meeting, the only joint nurse-doctor pro­
gram scheduled by the College during 
1961. Nurses and doctors will share the 
platform in team discussions of current 
problems.
Further information may be obtained 
from Robert S. Myers, M.D., F.A.C.S., 
Public Relations Department, American 
College of Surgeons, 40 East Erie Street, 
Chicago 11, Illinois.
B o o k s  R  e c e i  v e d
Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues.
Prophylaxie et Traitement des Escarres de 
Decubitus, par R. Vilain; preface du Dr. R. Guel- 
lette. 119 pp. Illust. Expansion Scientifique Fran- 
gaise, Paris. $9.75.
The Case Reports and Autopsy Records of 
Ambroise Pare. Translated from I- P. Malgaigne’s 
“CEuvres Completes d’Ambroise Pare”, Paris 
1840. Compiled and edited by Wallace B. Hamby, 
M.D., F.A.C.S., Department of Neurological Sur­
gery Cleveland Clinic, Cleveland, Ohio. 214 pp. 
Charles C Thomas, Springfield, 111.; The Ryerson 
Press, Toronto, 1960. $7.25.
Chemical Osteosynthesis in Orthopaedic Sur­
gery. Michael P. Mandarino, M.D., Associate, 
Department of Orthopaedic Surgery, Hahnemann 
Medical College and Hospital. 72 pp. Illust. 
Charles C Thomas, Springfield, 111.; The Ryerson 
Press, Toronto, 1960. $5.00.
Demonstrations of Physical Signs in Clinical 
Surgery. Hamilton Bailey, F.R.C.S., F.A.C.S.,
F.R.S.E. Emeritus Surgeon, Royal Northern Hos­
pital, London., Consulting Surgeon, Italian Hos­
pital, General Surgeon, Metropolitan Ear, Nose 
and Throat Hospital, Vice-President, International 
College of Surgeons. 13th edition. 928 pp. Illust. 
John Wright & Sons, Ltd., Bristol, England; The 
Macmillan Company of Canada Limited, 1960. 
$12.75.
Electroencephalography in Anesthesiology. Al­
bert Faulconer, Jr., M.D., M.S., Head, Section of 
Anesthesiology, Mayo Clinic, and Reginald G. 
Bickford, M.B., Ch.B., M.R.C.P., Consultant, 
Section of Physiology, Mayo Clinic. 90 pp. Illust. 
Charles C Thomas, Springfield, 111.; The Ryerson 
Press, Toronto, 1960. $5.25.
Les Entretiens de Bichat 1960. Chirurgie- 
specialites. (Colloquium of Bichat, Surgery and 
Specialties, 1960). Edited by R. Gueulette, 
J. Hepp, Y.-J. Longuet and M. Roux, chirurgiens 
de l’Hopital Bichat. 557 pp. Expansion Scientifi­
que Frangaise, 1960.
Gynecological Urology. Compiled and edited 
by Abdel Fattah Youssef, M.B., D.S., D.G.O., 
M.Ch., F.I.C.S. Lecturer in Obstetrics, Cairo 
University. 893 pp. Illust. Charles C Thomas, 
Springfield, 111.; The Ryerson Press, Toronto, 
1960. $24.25.
Hypothermia for the Neurosurgical Patient.
Antonio Boba, M.D., Associate Professor of Anes­
thesiology, the Albany Medical College of Union 
University, Albany, N.Y. 124 pp. Illust. Charles C 
Thomas, Springfield, 111.; The Ryerson Press, To­
ronto, 1960. $6.50.
Klinische Chirurgie fur die Praxis. In vier 
Banden. Band III. Lieferung 2. (Clinical Practice 
of Surgery. In four volumes. Vol. I ll , Part 2 ) . 
Edited by O. Diebold, H. Junghanns and L. 
Zukschwerdt. 360 pp. Illust. Georg Thieme Ver- 
lag, Stuttgart, W. Germany. Intercontinental 
Medical Book Corporation, New York, 1960. 
$9.50.
Memory, Learning and Language. The Physical 
Basis of Mind. Edited by William Feindel. Uni­
versity of Saskatchewan Jubilee Symposium, 1959. 
69 pp. Illust. University of Toronto Press, 1960. 
$ 2 .00 .
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Modem Trends in Cardiac Surgery. H. R. S. Harley, M.S., F.R.C.S., Consultant thoracic sur­geon, United Cardiff Hospitals and Welsh Re­gional Hospital Board. 292 pp. Illust. Butterworth & Co. Ltd., London and Toronto, 1960. $14.00.
Neurology Simplified. David Joseph LaFia, M.D., Assistant in Neurosurgery, Jefferson Medi­cal College and Hospital, Philadelphia, Pennsyl­vania. Foreword by A. Earl Walker, M.D., The Johns Hopkins University School of Medicine. 174 pp. Illust. Charles C Thomas, Springfield, HI.; The Ryerson Press, Toronto, 1960. $7.50.
Non-penetrating Injuries of the Abdomen.Robert H. Kennedy, Consulting Surgeon, Beek- man-Downtown, Bellevue and University Hos­pitals, New York City. Edited by Lester R. Dragstedt, Research Professor of Surgery, the University of Florida, Gainesville, Florida. 121 pp. Illust. Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1960. $5.25.
Procedures in Vascular Surgery. Richard War­ren, M.D., Clinical Professor of Surgery, Harvard Medical School. 211 pp. Illust. Little, Brown and Company, Boston and Toronto, 1960. $12.00.
Radiology as a Diagnostic Aid in Clinical Surgery. Howard Middlemiss, M.D., F.F.R.,D.M.R.D., Director of Radiology, United Bristol Hospitals, Lecturer-in-Charge, Department of Radiodiagnosis, University of Bristol, England. 150 pp. illust. Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1960. $9.00.
Selected Papers. Sir Geoffrey Jefferson. 563 pp. Illust. Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1960. $26.50.
A Short History of Obstetrics and Gynecology.Theodore Cianfrani, Associate Professor of Ob­stetrics and Gynecology at the Graduate School of Medicine, University of Pennsylvania, Phila­delphia. 449 pp. Illust. Charles C Thomas, Spring- field, 111.; The Ryerson Press, Toronto, 1960.$13.75.
Stress and Psychiatric Disorder. Edited by J. M. Tanner, M.D., D.Sc., Secretary of Research Committee, Mental Health Research Fund. 151 pp. Illust. Blackwell Scientific Publications, Ox­ford; The Ryerson Press, Toronto, 1960. $7.55.
The Surgeon’s Glove. Justine Randers-Pehrson, M.A. 95 pp. Illust. Charles C Thomas, Spring- field, 111.; The Ryerson Press, Toronto, 1960.$5.00.
Surgical Diseases of the Pancreas. John M. Howard, M.D., F.A.C.S., Department of Surgery, Hahnemann Medical College, and Surgeon-in- Chief, Hahnemann Hospital, Consultant in Sur­gery, Walter Reed Army Medical Center; and George L. Jordan, Jr., M.D., M.S., F.A.C.S., Associate Professor of Surgery, Baylor University College of Medicine. 607 pp. Illust. J. P. Lippin- cott Company, Philadelphia and Montreal, 1960. 
$20 .00 .
Surgical Treatment of Unequal Extremities.Charles Weer Goff, M.D., Associate Clinical Pro­fessor of Orthopaedic Surgery and Lecturer in Anatomy, Yale University School of Medicine. Member, La Societe Internationale de Chirurgie Orthopedique et de Traumatologie. 184 pp. Illust. Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1960. $12.00.
Thymectomy for Myasthenia Gravis. A record of experiences at the Massachusetts General Hospi­tal. Henry R. Viets, M.D., Lecturer on Neurology, Emeritus, Harvard Medical School, and Robert S. Schwab, M.D., Assistant Clinical Professor of Neurology, Harvard Medical School. 143 pp. Illust., Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1960. $7.7'5,
The Tonsils and Adenoids in Childhood. Donald F. Proctor, M.D., Associate Professor of Laryn­gology and Otology, The Johns Hopkins Univer­sity School of Medicine. 70 pp. Illust. Charles C Thomas, Springfield, Ilk; The Ryerson Press, Toronto, 1960. $8.25.
BOOK R E V I E W S
MEDICAL, SURGICAL AND GYNECOLOGI­CAL COMPLICATIONS OF PREGNANCY.The Staff of the Mount Sinai Hospital, New York. Edited by Alan F. Guttmacher, M.D., Obstetrician and Gynecologist-in-Chief, The Mount Sinai Hospital, New York, and Joseph J. Rovinsky, M.D., Assistant Attending Obstetri­cian and Gynecologist, The Mount Sinai Hospi­tal, New York. 619 pp. Illust. The Williams & Wilkins Company, Baltimore, Maryland, 1960. $16.50.
The attending staff of Mount Sinai Hospital under the editorship of Alan F. Guttmacher and Joseph J. Rovinsky have presented an interesting and informative volume on the medical, surgical and gynaecological compli­cations of pregnancy. Each chapter is concise, well written, and covers the literature up to date. The experiences of each individual author are included with special reference to the cases that have been seen at the Mount Sinai Hospital. Physiology, pathogenesis and treatment of each complication are noted.The long list of references at the end of each chapter is particularly valuable, and this book will be of great value to both the spe­cialist and general practitioner.
CLINICAL ORTHOPAEDICS. E d ito r-in -ch ief Anthony DePalma, with the assistance of the Associate Editors, the Board of Advisory Edi­tors, and the Board of Corresponding Editors. Number 16. 315 pp. Illust. J. P. Lippincott Company, Philadelphia and Montreal, 1960. $7.50.
The Sixteenth Volume in the series of Clinical Orthopaedics supplies stimulating, theoretical and practical information on the treatment of
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many of the commoner lower limb and foot 
problems. Much valuable information is pre­
sented in a clear and concise manner. The 
standard procedures are well illustrated and 
the references are adequate. Some controver­
sial procedures are described which are worthy 
of further study and evaluation.
The young orthopaedic surgeon will find 
this volume, like the preceding ones, an in­
valuable aid in the assessment and treatment 
of many common orthopaedic problems. Many 
of the articles will appeal not only to the 
orthopaedic surgeon, but to all those interested 
in the postural and static deformities of the 
limbs.
CLINICAL TROPICAL DISEASES. A. R. D.
Adams and B. G. Maegraith, Tropical School
of Medicine, Liverpool, England. 2nd edition.
540 pp. Illust. Blackwell Scientific Publications,
Oxford; The Ryerson Press, Toronto, 1960.
$12.50.
When this small textbook was first published 
seven years ago, it was welcomed both for its 
simplicity of approach and the value of the 
material which had been selected. The same 
format has been followed in this second edi­
tion, with inevitably some enlargement, due to 
the gains of knowledge over the past few 
years, of this ever widening subject. This is 
particularly evident in the emphasis that has 
been given to the nutritional diseases and 
those due to physical effects.
The arrangement of diseases in alphabetical 
order facilitates easy reference, a matter of 
prime importance in a book of this type, 
which is obviously a handbook in the widest 
sense. There are perhaps one or two obvious 
omissions, such as the lack of description cf 
the methods of control of disease, but as the 
authors pointed out in their first edition, this 
was not the essential purpose of the book, 
neither was it to provide more than the brief­
est information on both organisms and vectors. 
They have adhered to this policy in the pres­
ent edition, and probably rightly so, because 
such information is available elsewhere and 
is not within their terms of reference.
There are a few masterly presentations, 
such as the description of blackwater fever, 
their emphasis of established treatment of 
amcebiasis and the succinct description of 
clinical effects of heat and light.
Criticisms are of a more personal kind in 
that the binding of the book is inferior and 
probably will not stand up to a tropical 
climate for very long.
There is no doubt that this book will be 
found as useful as its first edition and could 
well find a place on many hospital library 
shelves in this country, because so-called tropi­
cal diseases are becoming increasingly preva­
lent in temperate climates, owing to the
rapidity of travel both of vacationers and 
immigrants.
EXPOSES D'ANESTHESIOLOGIE. A l’usage 
des practiciens et des etudiants. P. Huguenard 
et P, Jaquenoud. Premiere serie. 218 pp. Illust. 
Mason & Cie, Paris. 23NF.
EXPOSES D’ANESTHESIOLOGIE. A l’usage 
des practiciens et des etudiants, P. Huguenard 
et P. Jaquenoud. Deuxieme serie. 274 pp. 
Illust. Masson & Cie, Paris. 23NF.
These publications provide information of 
value for the medical practitioner, the medical 
student and the anaesthetist. They provide 
physiological and pharmacological aspects of 
anaesthesia and problems related to this field. 
Helpful hints on the technique of answering 
examination questions are provided for the 
candidate preparing for specialist qualifica­
tion. Many of the aspects of anaesthesia not 
to be found in other books on this subject are 
discussed in detail in these publications.
INTRASPINAL TUMORS OF CHILDHOOD.
Robert W. Rand, Assistant Professor of Neuro­
logical Surgery, University of California School 
of Medicine, Los Angeles, and Carl W. Rand, 
Emeritus Professor of Neurological Surgery, 
University of Southern California School of 
Medicine, Los Angeles. Charles C Thomas, 
Suringfield, 111.; The Ryerson Press, Toronto, 
1960. $18.25.
The basis for this monograph is the authors’ 
material of 72 cases, a not inconsiderable 
series when viewed against the 214 cases 
which, according to Hamby, was the total that 
had appeared in the literature up to 1942. 
The cases are arranged according to their 
pathological types and while each chapter is 
largely taken up with case reports (as is 
proper in a book of this nature) there is also 
full discussion of the problems involved, patho­
logical, diagnostic and therapeutic. We are 
thankful that the authors have been so pains­
taking in recording their extensive experience 
in this branch of surgery. The illustrations 
and production are excellent, marred only by 
the inept advertising remarks of the publisher 
on the dust cover face.
One of the disadvantages of working in our 
nomadic society is that an adequate long term 
follow-up study is very difficult to achieve. Or 
the net is cast too late in one’s career to keep 
all the cases captive. An admirable feature 
of this book is the thoroughness of the post­
operative record. We are not often let down 
with an “untraced”, or with the anticlimax of 
a follow-up too short to be of much signifi­
cance.
Many of the cases in the glioma group 
received radiation but whether or not it was 
effective in retarding the progress of the dis­
ease is still unknown. This is one of the fields 
of therapy in which we are still wandering 
blindly; a well controlled study (if that is
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possible) of brain and cord gliomas is badly 
needed.
EXPERIENCES W ITH CONGENITAL BILIARY 
ATRESIA. Julian A. Sterling, M.D., ScD., 
F.A.C.S., Senior Attending Surgeon, Albert Ein­
stein Medical Centre, Assistant Professor of 
Surgery, Graduate School of Medicine, Univers­
ity of Pennsylvania. Publication No. 392, Ameri­
can Lecture Series. A Monograph in American 
Lectures in Abdominal Viscera. Edited by 
Lester R. Dragstedt, M.D. 68 pp. Illust. Charles 
C Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1960. $6.00.
This book is a rare little gem, reflecting the 
ingenious courage, perseverance and surgical 
sagacity of the author and the wisdom of the 
publisher, both previously renowned.
In the preamble is a succinct classification 
of the usually fatal congenital biliary agenesis 
with the observation (histologically) that 
canaliculi and tiny bile ducts are usually 
present and the late stages resemble nodular 
cirrhosis; obstructive jaundice in the first 
month of life is probably due to atresia of the 
bile ducts.
The author describes the management of 
10 patients and concludes that for success: 
(1 ) The liver must produce bile. (2 ) After 
the bile is internally drained from a hepatic 
lobule, the lobule is normal. (3 ) The silver 
drainage tubes into the liver must be anchored; 
and speculates that (4) liver drainage may 
aid the “delayed formation” of intrahepatic 
ducts.
Almost insurmountable difficulties and de­
ficiencies were encountered in these patients, 
but tangible gratifying progress was made. 
Interspersed through the monograph are per­
tinent tables, diagrams, radiographs and 
photomicrographs. An extensive reference list 
is provided.
Like a hue jewel the book is as durable 
on 'the surface as genuine inside. It should be 
in most large hospital libraries and read by 
every abdominal and general surgeon faced 
with the problem.
GLOSSARY OF WORDS AND PHRASES IN 
RADIOLOGY AND NUCLEAR MEDICINE.
Lewis E. Etter, B.S., M.D., F.A.C.R., Professor 
of Radiology and Chief, Radiological Service, 
Western Psychiatric Institute and Falk Clinic 
School of Medicine, University of Pittsburgh. 
With a section on Suggested Terminology for 
Roentgenological Reports, devised by Drs. 
Fisher, Bovard and Bacon for the Pennsylvania 
Radiological Society. Charles C Thomas, Spring- 
field, 111.; The Ryerson Press, Toronto, 1960. 
$9.25.
This is a book of words and phrases com­
monly used in the field of radiology. It has 
been compiled as an aid to medical secre­
taries, x-ray technicians, radiologists in train­
ing, and other workers and writers on 
radiological subjects.
The glossary is extensive, without obvious 
omissions. In addition, there is a brief discus­
sion of “Radiological Symbols and Semantics” 
and a very good compendium of suggested 
terminology for roentgenological reports.
This book, admirably conceived, falls some­
what short o f its objectives owing to edi­
torial and typographical errors. Unfortunately, 
the author did not follow the usual practice 
in dictionaries of listing the words in small 
letters, using capitals only for proper names. 
Since everything is Capitalized in this book, 
the relatively uninitiated person to whom it is 
addressed is bound to find some confusion. 
(H ow could one tell whether March Fracture 
and Block Vertebra represented eponyms or 
not?) There are many misspellings of both 
simple words and proper names, and errors of 
fact occur in some definitions. Some adverbs 
are listed as adjectives. The sample roentgeno­
logical reports are generally good, but con­
tain a minimum of such undesirable jargon 
as: “The gallbladder fails to visualize” , and 
such and such “ is believed to represent . . .” 
This edition, although undoubtedly useful, 
can be recommended only with considerable 
restraint, as there are far too many minor 
errors for a first class work of reference. It is 
to he hoped that a new edition will soon be 
forthcoming, since careful editing and proof 
reading would make this an extremely worth­
while volume.
TRANSACTIONS AMERICAN SOCIETY FOR 
ARTIFICIAL INTERNAL ORGANS. Vol. VI. 
Edited by George E. Schreiner, M.D., and 
Associate Editors John F. Maher, M.D., Modes- 
tino Criscitiello, M.D. and Joan P. Ryan, 
Georgetown University Press for A.S.A.I.O. 
Copies may be ordered from Dr. George E. 
Schreiner, Department of Medicine, George­
town University Hospital, Washington 7, D.C. 
$8.00.
This is a collection of the papers presented 
at the Sixth Annual Meeting of the Society 
(once referred to jocularly by one of its mem­
bers as the society for open hearts and shut­
down kidneys) held in April 1960, and of the 
sometimes too literally transcribed discussions 
which ensued. It has the merit of presenting 
the visual material utilized by the discussants, 
and the 10 minute time limit imposed on 
presentations makes for adequate discussions 
as well as for easy reading.
The papers presented logically divide them­
selves into three categories: (1 ) Haemodialysis 
— the artificial kidney. (2 ) Pumps and Oxy­
genators. (3 ) Heart and heart valve replace­
ments.
The first two of these are by now clinically 
fait accompli. The day of satisfactory prosthe­
tic valves, particularly the aortic, may now be 
close at hand. Although some exciting work 
is now in progress on implantable artificial
(Continued on page 260)
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More than any other intravenous 
anesthetic in theworld, Pentothal 
affords the modern practitioner 
the  security of exhaustive trial 
and documented experience.
As with any potent agent, 
good results demand skill 
and knowledge on the part 
of the person using it.
That is why Pentothal’s 
unparalleled clinical background 
is of such importance. The 
techniques of management—the 
rapid, smooth induction, the pleasant, 
uncomplicated recovery pattern, the 
remarkable record of safety—all these 
have been detailed in more than 3000 
published world reports, on nearly every 
known surgical procedure. To know 
intravenous anesthesia is to know 
Pentothal—agent o f choice the 
world over.
PENTOTHAL* Sodium
(Thiopental Sodium for Injection, Abbott)
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ANNOUNCEMENT
T H E  A L E X A N D E R  G IBSO N  
M EM O RIA L L E C T U R E S H IP -  
U N IV ER SITY  O F M ANITO BA
The inaugural Alexander Gibson Memo­
rial Lecture will be delivered by Sir 
W alter Mercer, Em eritus Professor of 
Orthopaedic Surgery, University of Edin­
burgh, in the auditorium of the Medical 
College, W innipeg, at 8.30 p.m. on Janu­
ary 24, 1961. The topic of the address will 
be “Edinburgh’s Contribution to Medicine 
in America”.
The late Dr. Alexander Gibson was 
formerly Professor of Anatomy, and later, 
Professor of Orthopaedic Surgery at the 
University of M anitoba. Dr. Gibson’s con­
tributions to medicine in the fields of ana­
tomy and orthopaedics are widely recog­
nized, and the University of M anitoba is 
proud to inaugurate this lecture series to 
commemorate his many outstanding serv­
ices to the profession.
(Continued from page 258)
hearts, the time when a surgeon can replace 
a sick or defective heart with a synthetic 
substitute, would seem to be fairly remote.
Only a minority of the papers dealt with 
engineering problems and instrumental design 
and the majority were concerned with asso­
ciated physiological and metabolic problems. 
This volume will provide interesting read­
ing for those already engaged in investigation 
in these various fields but would not be recom­
mended as a primer for those with only casual 
familiarity in these areas.
THE TRANSPARENCY OF THE CORNEA. A
Symposium organized by The Council for In­
ternational Organizations of Medical Sciences. 
Established under the joint auspices of 
UNESCO and WHO. Edited by Sir Stewart 
Duke-Elder and E. S. Perkins, Institute of 
Ophthalmology, London. 268 pp. Illust. Charles 
C. Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1960. $12.00.
This book is the result of the Symposium on 
Transparency of the Cornea which was held 
in relationship to the 18th International Con­
gress of Ophthalmology in Belgium in 1958. 
Twenty-two experts on the cornea, both clini­
cians and researchers, contributed. Sir Stewart 
Duke-Elder states that the purpose of the
MODERN TRENDS IN CARDIAC SURGERY
Edited by H. R. S. HARLEY, M.S., F.R.C.S., Consultant Thoracic 
Surgeon, United Cardiff Hospitals and Welsh Regional Hospital Board.
307 pages. Illustrated. $14.00 delivered.
This volume was produced because it was felt that the time was propitious for an 
expression of British thought and practice in cardiac surgery. The 22 contributors 
representative of surgical and medical thought in all parts of the country have 
combined to cover a wide variety of topics. After a historical introduction recording 
the rapid and dramatic advances made in the surgery of the heart and great vessels 
during the last twenty years, the subjects dealt with cover aspects of current interest, 
giving full attention to new techniques such as hypothermia, deep hypothermia and 
extra corporeal circulation.
BUTTERWORTH & CO. (CANADA) LIMITED
1367 Danforth Ave., Toronto 6, Ontario
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Symposium is to discuss the following prob­
lems: (1) Why is the normal cornea almost 
transparent? What is the physical basis of this 
property unique among adult mesodermal 
tissues? (2) How is the transparency main­
tained throughout life? (3) What do we know 
of the pathological factors that cause a loss of 
transparency? How can it be treated? (4) The 
question of transparency in corneal grafts.
The book covers in orderly fashion all 
aspects dealing with corneal transparency, be­
ginning with a microscopic study of the layers 
of the cornea, accompanied by excellent 
photographs. Norman Ashton outlines the 
effect of swelling on the staining reactions of 
the cornea, and later in the book discusses 
the various thoughts on corneal vasculariza­
tion. Dohlman, Maumenee, Paufique, Leigh 
and Franceschetti go into the question of 
corneal grafts and all the factors affecting 
their transparency.
This book is of particular value to those 
carrying out research projects on the cornea, 
but most ophthalmologists will find the dis­
cussions of these brilliant men most stimu­
lating.
TETANUS. PROPHYLAXE UND THERAPIE.
(Prophylaxis and Therapy of Tetanus). L.
Eckmann. 128 pp. Illust. Benno Schwabe &
Co. Verlag, Basle and Stuttgart, W. Germany;
Intercontinental Medical Book Corporation,
New York, 1960. $4.00.
Professor Nissen in his introduction to this 
little volume draws our attention to the fact 
that tetanus, even in peacetime, is still a much 
underestimated infection with a mortality of 
approximately 40%. Besides the tetanus ac­
quired by trauma— the majority of cases—  
one still sees cases after abortion, confinement, 
and operations in the newborn.
Prophylaxis is emphasized, and after pre­
senting the methods of passive and active 
immunization the author concludes from nu­
merous experimental, clinical and statistical 
observations that the beneficial effect of passive 
immunization, in the form of heterologous 
antitoxin-serum, is questionable, and indeed 
immunization may often be harmful. The 
simultaneous use of serum plus toxoid is, how­
ever, advocated.
The therapy of the already developed in­
fection is discussed in a separate chapter. This 
could be medical, mainly symptomatic treat­
ment, or surgical, in the form of excision of 
the damaged tissues and tracheotomy. For 
serum therapy the use of antitoxin is recom­
mended. One intravenous injection of 10,000 
to 20,000 international units of antitoxin with 
calcium and antihistamine may be given.
The extensive list of references makes this 
excellent monograph particularly useful.
HANGER
ARTIFICIAL LIMBS
It is our policy to consult surgeon  
before soliciting patient
Specializing on light 
D u ral M e ta l and 
English Willow limbs 
worn without Shoulder 
straps.
Improved and suc­
cessful method in fitting 
short thigh stumps and 
hip disarticulations.
Personal training given 
to patients in the use of 
Hanger Limbs.
BELTS
LEG BRACES 
Treatise on 
amputations
C a t a lo g u e  and  
d em o nstra tion  
g iv e n  on request
Surgeons may rest 
assured that patients 
referred to us will be 
fitted by fully qualified 
fitters, certified by the 
American Board for 
Certification, in the 
latest developments 
such as quadrilateral 
sockets, etc., and that 
techniques will be kept 
up-to-date by post­
graduate courses at 
the New York Univer­
sity Post-Graduate 
Medical School and 
other institutions.
J. E. HANGER OF CANADA Limited
Head Office established 1861
38 Cam den Street, T O R O N T O  
Phone EM. 4 -5 7 9 7
1409 Crescent St., M O N TR EA L  
Phone LA . 9810
forDramatically better 
management of 
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• AMSCO C-22T5 OBSTETRICAL LIGHT
. . . so advanced in its suspension, positioning and optical system as to 
establish new standards for obstetrical illumination.
•  ab so rb s heat-producing in fra red  ra y s  
•  tran sm its  n a tu ra l, co lor-corrected light of the h ighest su rg ica l q u a lity  
e ve r atta ined
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